BULLETINS 
OF 


AMERICAN PALEONTOLOGY 


Vol. 


No. 45 


VENEZUELAN AND CARIBBEAN 
TURRITELLAS 


WiTH A LIST OF VENEZUELAN TYPE STRATIGRAPHIC 
LOCALITIES 
( Presented to the Graduate School of Cornell University in 


partial fulfillment of the requirements for the degree of 
Doctor of Philosophy) 


By 
FLOYD HODSON, A. M. 


June 17, 1926 


Harris Co. 
Cornell University, Ithaca, N. Y. 
UasA4; 


Digitized by the Internet Archive 
in 2024 


https://archive.org/details/bulletins-of-american-paleontology_1926-06-17_11_45 


INTRODUCTION 


This article is based on more than two years of field work 
in Venezuela unraveling the stratigraphy and paleontology 
of certain areas for one of the American companies operat- 
ing in that country. We propose here to describe some of 
the new material collected during this investigation with 
general reference to type localities and general age de- 
termination. 

At some future time when the interests of the company 
for whom the work was done permit, we hope to publish 
more definite information as to the exact locatity of each 
collection, the type sections, and the stratigraphic range and 
age determination of the species described. 


STRATIGRAPHIC FORMATIONS AND THEIR TYPE LOCALITIES 


The formations which we have found it convenient to 
use are recorded in alphabetical order and the type locality 
for each is indicated: 

1. Agua Clara series: Chiefly black clay-shale. Type 
locality—around Agua Clara, District of Democracia, State 
of Falcén, Venezuela. 

2. Cerro Pelado series: Alternating conglomeratic sand- 
stones, black shales, and coals. Type locality—Cerro [’e- 
lado range, Districts of Democracia and Miranda, State of 
Falcon. 

3. Codera formation: Variegated clays and sands. Type 
locality—just south of Codera de Dentro, District of Demo- 
eracia, State of Falcon. 

4. Damsite series: Chiefly limestones, clays and soft 
sandstones. Type locality—Damsite at Caujarao, south of 
Coro, on Rio Coro, District of Miranda, State of Falcon. 

5. El Paraiso shales: Black shales with interbedded 
coals and quartzitic sandstone layers. Type locality—El 
Paraiso, in Quebrada El Paraiso, District of Bolivar, State 
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of Falcon. 

6. Guarabal conglomerates: Conglomeratic sandstones, 
black shales and siliceous limestones. Type locality—just 
southwest of Guarabal, south of Coro, on the Coro-San Luis 
trail, District of Miranda, State of Falcon. 

7. La Puerta series: Variegated, gypsiferous clays and 
sands. Type locality—La Puerta, southeast of Dabajuro, 
District of Buchivacoa, State of Falcén. 

8. La Vela series: Variegated, gypsiferous clays and 
sandstones; the latter are sometimes conglomeratic. Type 
locality—In Rio or Quebrada La Vela (also called Mata- 
ruca) about one mile northeast of La Vela de Coro, District 
of Colina, State of Falcon. 

9. Misoa Trujillo series: Massive sandstones, frequently 
conglomeratic, interbedded with black shales. Type local- 
ity—Misoa Trujillo ranges, in eastern part of State of 
Zuha. 

10. Querales shales: Chiefly black clay-shales with some 
sandstone members. Type locality—Querales, (southwest 
of Sabaneta), District of Miranda, State of Falcon. 

11. Patiecitos series: Conglomeratic sandstones, black 
Shales and siliceous limestones. Type locality—Quebrada 
de Los Patiecitos, near Las Alambiques, on the Coro-Cabure 
trail, Districts of Petit and Miranda, State of Falcén. 

12. Paujti shales: Chiefly black shale with interbedded 
dense sandstone layers. Type locality—Rio Pauji, eastern 
part of State of Zulia. (Pauji shales of authors in part). 

13. San Luis series: Foraminiferal limestones, inter- 
bedded with shales and sandstones; limestones and sand- 
stones often conglomeratic. Type locality—San Luis range 
at point where the Coro-Cabure trail crosses it, District of 
Petit, State of Falcén. 

14. Socorro series: Gypsiferous sandstones and varie- 
gated gypsiferous clay-shales. Type locality—Socorro, 
south of Urumaco, District of Democracia, State of Falcén. 
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TURRITELLA HOLOTYPES 


The following holotypes are figured in this Bulletin: 


PAGE 
Puliana~ (iis Spe yy bbe Wp ee ce ae orcas seamen 8 
guliana palmeri, (n. subsp.) Phe2, fies. 1, 42.22: 9 
larensis “(ne Spe) Pl. ae Ae yey costae steer caeaee se oceans 10 
lavensis santiagana (n. subsp.) Pl. 4, fig. 3.............. ke 
larensis carrizalensis (n. subsp.) Pl. 6, fig. 3.............. 12 
larensis guaratarensis (n. subsp.) Pl. 10, fig. 3.......... 12 
robusta Grzybowski fredeai (n. subsp.) Pl. 7, fig. 7.... 18 
hubbard. s(n. sp.) Pls oie. oe eer eee ere 14 
hubbardiweeksi (nsubsp.) Plo L0y figs 4m... cccseceers 15 
cauredalitoensis (Williston MS.) Pl. 11, fig. 3............ 15 
cauredalitoensis liddlei (n. subsp.) Pl. 11, fig. 6........ 16 
cauredalitoensis dabajuroensis (n. subsp.) Pl. 11, 

fe A Be A Pees icone Sea aetna ok ae eRe 17 
cauredalitoensis filensis (n. subsp.) Pl. 11, fig. 2...... et 
wilbertharrisi (ne spe)’ PI US sneer se eee eee alee 
gilbertharrisi staufferi (n. subsp.) Pi. 15, fig. 6........ iy 
gilbertharrisi aguavivensis (n. subsp.) Pl. 15, fig. 1 19 
gilbertharrisi falconensis (Williston MS.) Pl. 14, 

TIS Gi Severe ctccteeemacoecn hd Menace sce peter at ee ee 19 
montanitensis (ns sp.) Pl. 16, hg. 10; Pl. 175 fis. 8.3.) 20 
montanitensis olcotti (n. subsp.) Pl. 20, fig. 9............ 21 
montahitensis saladil’oensis (n. subsp.) Pl. 16, fig. 2 22 
curamichatensis (no sps) Piel ieece eee 22 
gatunensis Conrad lavelana (n. subsp.) Pl. 19, fig. 7 23 
gatunensis Conrad willistoni (n. subsp.) Pl. 18, fig. 2 25 
gatunensis Conrad taratarana (n. subsp.) Pl. 18, 

TI ps 1 sats beuay sess tavbavagsca shee enaer OReeC Car Se Ce ee 25 
bexyadinensis (nisp:) (Pls 19s toes ee ee 26 

. berjadinensis colinensis (n. subsp.) Pl. 19, fig. 8...... a 


. berjadinensis warfieldi (n. subsp.) Pl. 21, fig. 6........ ye 
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BH SS884eH See a aie une 


PAGE 
berjadinensis Socorroensis (Williston MS.) Pl. 21, 
LR Sam pe aren er oes Oe eR eee te oasuaerntesed kk: 28 
. berjadinensis cocoditana (n. subsp.) Pl. 19, fig. 5...... Pees) 
SV CENEN Aa: 2) (5 3) O89 ol gd RLS rk 6b 200 Up Ue ee oon ee 3 
. variegata Linné paraguanensis (n. subsp.) Pl. 21, 

SD anf lop ye Sait SE ARE hh SAI Rey RY <A ORE SESE 2 31 

plebeia Say A-L-Owensi (n. subsp.) Pl. 23, fig. 2...... on 
iMatarucanae (ne Sp.) Ply leatig’. On. ....ccceestc.cccsavonaane ol: 
Wenezuelanaecn. SOs) Lecce te, Oke sania eek keke ou 
venezuelana quirosana (n. subsp.) Pl. 22, fig. 9........ 34 
venezuelana watkinsi (n. subsp.) Pl. 22, fig. 8.......... 34 
CoA= VV CAVETI (IN SDe8)~ bly Sis 11S: Dis cccoieisst anes aceite, 34 
meornellana (Nasp:) Ple24 Ne a4 A cccccsec Sie Perera 3D 
. cornellana bolivarensis (n. subsp.) Pl. Ta Sahat Ea ae 3 
DOM OTL Ee (TGS 105) eek ley) 11 Ceres tee e eo vege scans scbeucsssun aes 36 
AHOKCASIO GV) IMUISUOM GM NEL, 24. Gy, Be caccossaesneysccccsones on 
Midecarimenensis (Ny Sp. lec AO. Mey Oo... cdessesscacetiancd ence 3 
DHUCHIVACOAM A RUM Se) Ge lacoy 11S GstcoctiotecsentSesasecestace By) 
buchivacoana cafonensis (n. subsp.) Pl. 25, fig. 1... 40 
MELIMONENISIS: (OFSDa) ile Los tS ld ei ocscsco ct iaccacccaeontwee 41 
MEO DV isc Ossian el eZ) pets 1 od .scuccc ape. 2ekavere seoenes sense 42 
.guppyi Cossmann morantensis (n. subsp.) Pl. 26, 

INES, SOS gaRpeares ie RUS ae vata nun SRS ieee nic mee A Oe eo se 
OTA S) EI SSO a 2 RAZA es Oh a a eae oe Aner seem 43 
altilira Conrad urumacoensis (n. subsp.) Pl. 26, fig. 7 44 
altilira Conradmirandana (n. subsp.) Pl. 28, fig. 10.. 45 
OPER REY. CRE TON 184 [Re HU Os den Pee ee 46 
vistana nicholsi (Williston MS.) Pl. 29, fig. 5............ 48 

. bifastigata Nelson maracaibensis (n. subsp.) Pl. 30, 

TUR OU Ree ee eon RS ar oati Tare tase ee sense pio, scenes cénseoinastins 48 
bifastigata Nelson democraciana (n. subsp.) Pl. 30 

VSG), OE ap hse Oe eps BAPE oD ENO CORE EOE ETT EE 50 

LECTOTYPE 


The following lectotype is figured: 


Purritella bitastigata Nelson, Pl. 30, fig. 1..............00--000 48 
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DESCRIPTIONS OF SPECIES 
MOLLUSCA ¢ 


CLASS GASTROPODA 


Order Ctenobranchiata Schweigger 
Suborder Platypoda Lamarck 
Superfamily Teenioglossa Bouvier 
Family Turritellidz Gray 
Genus Turritella Lamarck 
Turritella zuliana, n. sp. Pl.*1, figs: 1—6; Pl. 2, figs. 2, 3, °5,,6: 


Shell of medium size, with large apical angle; whorls with 
scalloped carinz, very concave in adult stages. Protoconch 
consists of about 144 smooth round whorls. First two 
nepionic whorls are sharply medially carinate, angularly 
convex and almost smooth; the next three nepionic wnorls 
become less convex, of which the first 1144 whorls carry two 
strong spiral threads about equally spaced behind the keel; 
the next 114 whorls show sub-microscopic spiral threads 
in addition to four primary spirals; the primaries include,— 
the two spirals posterior to the keel, the thread which forms 
the keel in earlier whorls, and a thread which is developed 
on the anterior of the whorl.just behind the suture. The 
sides of the first neanic whorls are almost flat but soon be- 
come concave; the basal or first anterior primary cord rap- 
idly increases in size and begins to form the carina which 
is so conspicuous in the larger whorls; the concave neanic 
whorls carry four, about equally spaced, strongly beaded, 
large spiral cords with weaker threads of varying strength 
appearing in the concave portion between the posterior and 
anterior spirals as well as behind the posterior cord. 
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The adult whorls are decidedly concave with a produced 
scalloped flange or carina decorated with a reticulate, super- 
ficial ornamentation which likewise covers the remaining 
surface of the whorls; the spiral ribbing in the concave por- 
tion is less pronounced and more subdivided; the sigmoidal, 
close-set, prominent growth lines are strongly retractive 
on the upper half of the whorl, swing forward to the edge 
of the keel and are again strongly retractive on the base of 
the whorls. The sutures are compressed and rather incon- 
spicuous, except in the gerontic stages when a wide V- 
shaped depression may lead down to the suture. The keel 
or carina in the adult whorls usually projects out straight 
from the base, but frequently, even in the larger whorls of 
the same specimen, the keel may turn down anteriorly or 
up posteriorly or may be moved posteriorly from the base 
almost a third of the whorl length. In the latter case, the 
base of the keel is slightly concave and ornamented with 
numerous spiral threads. 

This is one of the most ornate of our Venezuelan species. 
It does not bear a very close resemblance to any other form. 
The large, scalloped, knobby keel is very characteristic. 
This species is easily distinguished from the more slender 
T. montanitensis (n. sp.) by the much longer whorl! lengths 
of the latter, as well as by an entirely different character of 
spiral ribbing in all stages. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia. Locality 
Numbers: 6, 1140. 


Turritella zuliana palmeri, n. subsp. Pl. 2, figs. 1, 4. 


This subspecies is characterized by the more numerous 
(6-7) rather prominent, heavy, spiral cords instead of 4, 
the number of primary spirals usually found on the closely 
related species. 

This increase in the number of spiral cords is probably 
due to the fact that the second anterior cord of T. zuliana 
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(n. sp.) became divided into two primaries and to the fact 
that some of the secondaries have increased in strength. 
Named in honor of Dr. Katherine Van Winkle Palmer. 

Age: Oligocene-Miocene. 
Locality: States of Zulia and Falcon. Locality Num- 
bers: 6,0 440; 2027,. 


Turritella larensis, n. sp. PES. figss l—5se Pl 4 tics 
2, Aoebs velo pee 


This Turritella is very abundant, very variable, and sel- 
dom well preserved. In examining several hundred speci- 
mens, we have found great variations in all its features; 
to try to establish close varieties or subspecies from the 
many variations would be hopeless. A few subspecies have 
been made to mark the limit in variation of some particular 
feature. Intermediate forms are considered as intergrada- 
tions between species and subspecies. 

Shell is rather large, heavy, and keeled in adult stages. 
Protoconch and first nepionic whorls were not found; later 
nepionic whorls are almost flat or slightly convex, with one 
strong, sub-medial, spiral cord, which in some specimens 
is double due to the appearance of a cord of variable 
strength just posterior to it. Immediately behind the su- 
ture, there is a faint anterior spiral which rapidly increases 
in strength in the succeeding whorls; there is a strong upper 
spiral on the posterior fifth of the whorl; on each side of 
the medial spiral rib there is a concave interspace in which 
weaker spiral lines appear; the medial or posterior inter- 
costal area rapidly increases in size and carries 2 or 3 
smaller, beaded, secondary spirals and some tertiary threads. 
In the adult whorls, the weak, anterior, post-sutural spiral 
of the younger whorls becomes a wide flange or keel of 
varying width, ornamented with fine revolving threads. 

The adult whorls are more or less concave and the sides 
are ornamented with 3-5 (usually 4) stronger, beaded, 
spiral ribs and weaker intervening spirals; the strong sig- 
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moidal growth lines are retractive from the suture to the 
medial concavity, then curving forward, are protractive 
to the keel or carina and retractive on the base of the whorl; 
the superimposition of the growth lines over the spiral ribs 
forms beads or nodes on all the spiral cords; the finer super- 
ficial ornamentation has usually disappeared in slightly 
weathered specimens; the suture is. overhung by the keel 
which generally projects more or less straight from the 
base of the whorl, but may turn up or down; if the keel 
turns up posteriorly, it is rounded on the base; if it droops 
anteriorly, it is concave on the base and tends to conceal 
the suture; although the keel may be very pronounced, it 
is regular in width and does not become scalloped as in 
T. zuliana (n. sp.); well preserved specimens show fine, 
superimposed, spiral threads on the keel. 

It slightly resembles the pagoda-like T. cauredalitoensis 
filensis (n. subsp.) but is so different that a comparison is 
not worth while. It is much closer to T. systoliata Dall? 
from the Tampa silex beds and probably is derived from 
the same stock. The flange or .keel on our specimens is 
more pronounced, the shape of the whorl and sculpture is 
somewhat different, but the ensemble shows a striking sim- 
ilarity. 

It must be remembered that there are all degrees of varia- 
tion between the species and its subspecies as well as 
between the subspecies themselves. The subspecies are 
established only to mark the limit of variation in certain 
directions. 

Age: Oligocene-Miocene. 

Locality: States of Lara, Faleén and Zulia. Locality 
Numbers: 10 (variation), 797, 811 (slender variation), 
814 (with variations), 815, 822 (with variation), 1627 
(and subspecies), 1760, 1761, 1940, 1955, 1958, 2018, 2019, 
2019A, 2021 (and variations), 2022 (and variations), 


2023 (and variations), 2024 (with variations), 2027, 2048 
1 W. H. Dall, Bull. 90, U. S. Nat. Mus., p. 99, Pl. 9, fig. 6, 1915. 
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(variation). 
Turritella larensis santiagana, n. subsp. Pils 4 fics oor 
Pl. 5, fie 2. 
This subspecies differs in that in the later ephebic and 
gerontic stages it tends to lose its spiral ribbing and to be- 
come more nearly smooth. The whorls are concave and 
show more or less faint spiral striation even on weathered 
specimens. We are figuring a few intermediate forms to 
show its relation to the species, otherwise, it might be hard 
to believe that they belong to the same stock. 
Age: Oligocene-Miocene. : 
Locality: District of Buchivacoa, State of Falcon. Lo- 
cality Numbers: 1760, 1761, 2019, 2023 (a variation), 
2027, 2048. 


Turritella larensis carrizalensis, n. subsp. Pl 6; fics: sie oee4s 


This subspecies is characterized by having three very 
prominent primary spirals on the adult whorls; it is the 
antithesis of the new subspecies guaratarensis in respect to 
the number of strong primary cords; it is a very large 
heavy form, however, and the anterior primary spiral tends 
to develop into a strong keel. It is the limit in variation of 
the species toward a few, very strong, pronounced spiral 
cords on the sides of the whorl]; this subspecies is generally 
very similar to the species, but tends to be slightly larger 
and to have larger spiral cords. 

Age: Oligocene-Miocene. 

Locality: States of Zulia and Falcén. Locality Num- 
bers 10," 1290; 1398. (?) 5 22022) 02a 20ers 
2049 “er. )« 

Turritella larensis guaratarensis, n. subsp. VEG UO age, Bi 

This subspecies is coarser and heavier in size and sculp- 
ture. The whorls are more nearly flat-sided behind the 
basal flange. The adult whorls usually carry 5 or more 
strong, primary, spiral ribs and several weaker spirals of 
varying strength. 
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This subspecies marks the limit in variation toward hav- 
ing a large number of heavy spiral cords and developing a 
heavy shell. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
cality Numbers: 1938, 2021 (a variation), 2023, 2027. 
Turritella robusta Grzybowski fredeai, n. susp. 


IPL, i), yes, Tl, Bis JH Gy, ines, % We IAL i, tikes I, 
Gr icebly os figoei Pl 28. figs Gs 


The eWaracteriatics of T. robusta Grzybowski from Peru 
have been well reviewed by Spieker.t Our form is very 
closely related to this species, but is easily distin- 
guished by the flatter, straighter-sided whorl behind the 
keel and by the much larger size of the shell. Depend- 
ing on the size of the whorl, there are 6-9 spiral 
cords of varying strength and spacing behind the sharp 
keel; behind the anterior suture, there are 3 pre-carinal 
cords in the younger whorls; but in the large adult whorls 
there are 3 or 4 strong spirals with several weaker interven- 
ing ones in well preserved specimens. Behind the keel the 
growth lines are nearly straight, running diagonally from 
the posterior suture almost to the keel where they curve and 
take a vertical direction to the anterior suture; on the base 
of the whorl they are slightly protracted and cross about 
a dozen spiral threads of varying strength, giving a faint 
reticulate ornamentation. The pre-carinal spiral cord ad- 
jacent to the suture is rather faint in the younger whorls, 
but in the larger adult whorls it becomes very strong and 
produces a prominent shoulder which projects over the 
suture. 

Named in honor of Mr. M. F. Fredea, of the Standard 
Oil Company of Venezuela, who collected some of our larg- 
est specimens. 

1—. M. Spieker: The Paleontology of the Zorritos Formation of 


the North Peruvian Oil Fields, pp. 84-85, Pl. IV, fig. 5. The Johns 
Hopkins Press, 1922. 
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This subspecies somewhat resembles T. larensis (n. sp.) 
and its subspecies, but is easily distinguished by the flat 
straighter sides cf the whorl behind the kee] and by the 
straight growth lines. It attains a much greater size than 
any of the other Venezuelan species. 

Age: Miocene. 

Locality: Common in the State of Falcon. Locality 
Numbers: 70A, 70€; 72, 72C, 81,.83,-84, 86; 87, 9077 10@ 
149A, 149B, 169A, 210, 215, 307, 1233, 1398, 1600, 1856, 
1875; 1892, 1928: 


Turritella hubbardi, n. sp. Pl. 7, figs. 2-5; Pl. 8, figs. 1-6; 
Pl 9) figs 1 5sosGe 


Shell rather small, turreted, with two, strong, equal or 
subequal, basal, carinating, spiral cords, and a weaker pri- 
mary spiral near the top of the whorl in the neanic and 
later stages. Between the upper spiral and the posterior 
basal cord, except in the youngest whorls, there is a pro- 
nounced concavity in which lie two secondary and one or 
more tertiary spiral threads. No protoconch was found; 
the nepionic whorls carry a prominent medial rib which 
develops into the posterior basal carina; also, a weak rib 
is present or suggested adjacent to the anterior suture and 
another one on the upper fourth of the whorls. In well 
preserved specimens, the whole surface of the shell is 
highly ornamented by numerous, strong, sub-microscopic, 
spiral lines, and crossed by prominent growth lines which 
cause transverse nodes or prominences on all the spiral 
cords; in the larger whorls, the strength of the nodes in- 
creases and the stronger carine have a decidedly beaded 
appearance; the strong growth lines have only a moderate 
curve on the posterior portion of the whorls. The nepionic 
portion of the shell is smoother and less ornate. The suture 
is not conspicuous and is slightly overhung by the anterior 
basal carina; the carina is ornamented with conspicuous, 
spiral, sub-microscopic lines (which are less strong near 
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the suture) and crossed by forward swinging growth lines. 

The ornamentation of this Turritella is somewhat similar 
to that of T. zwliana (n. sp.) and T. gilbertharrisi (n. sp.). 
This species is very easily distinguished from T. zuliana 
which has a wide, scalloped, basal keel, and from T. gilbert- 
harrisi which has less concave whorls and a more aciculate 
spire. The two, strong, equal or subequal, basal cords 
easily distinguish this species from other Venezuelan 
Turritellas. 

The holotype is a fragment of about 514 whorls which: 
measures about 3 mm. at the upper suture of the uppermost 
whorl and 3.7 mm. through the middle of it; maximum 
diameter of the largest whorl] is about 8.8 mm.; the great- 
est length of the fragment is 22 mm. 

Named in honor of Dr. B. Hubbard, Chief Geologist of 
the Standard Oil Company of Venezuela. 

Age: Oligocene-Miocene. 

Locality: Rather common in District of Buchivacoa, 
State of Falcén. Locality Numbers: 15, 16, 25, 1216, 
1629, 1762 (cf.), 19438: (cf.), 2018, 2019, 2019A, 2040. 


Turritella hubbardi weeksi, n. subsp. JEN $e sakes, POMEL TIO), ankesee 2h OY 
This subspecies differs in having a tendency to double the 
uppermost, primary, spiral cord; also, the posterior of the 
two basal carinze becomes weaker in the adult whorls. 
Named in honor of Mr. L. G. Weeks, Geologist for the 
Standard Oil Company of Venezuela, who helped collect the 
material. 
Age: Oligocene-Miocene. 
Locality: States of Zulia and Falcén. Locality Num- 
bers. 2018, 3250. 
Turritella cauredalitoensis (emended from Williston’s MS.) 


Pleo ico Ll. Opdigs. 2,45 Ply 10, 
Tike, PAG Te. wala abegs als 835 13). 


Shell of medium size and taper; whorl] lengths compar- 
atively short; whorls concave in adult stages. Later ne- 
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pionic whorls are ornamented with three, strong, regularly 
spaced, subequal spirals; the anterior one is adjacent to 
the suture; the middle one is slightly stronger than the 
others, with a concave interspace on each side of it; the 
spiral ribs and interspaces even in these young whorls are 
ornamented with many, fine, microscopic, spiral lines and 
crossed by sub-microscopic, curved, growth lines which are 
retractive to the posterior interspace and then protractive 
to the suture; in all except the youngest whorls, one or two 
strong secondary spirals appear in the posterior concavity 
and several sub-microscopic spiral lines in the anterior con- 
cavity; the whorls rapidly become concave and the anterior 
rib forms a small keel which projects over the compressed 
and inconspicuous suture; at the points where the growth 
lines cross the spiral cords, beads or nodes are formed, but 
unless the specimens are well preserved, this superficial 
ornamentation of the spiral cords does not show; in the 
adult specimens, the posterior concavity of the nepionic 
stage has become medial and carries two or three secondary 
spirals; behind the posterior spiral rib on the adult whorls, 
there sometimes appear one or two weaker spirals; the keel 
is usually distinctly ornamented with fine, superficial, spiral 
threads and crossed transversely by elevated growth lines. 

This species somewhat resembles 7. zuliana (n. sp.) but 
does not have the scalloped, knobby keel of the latter. The 
widely concave whorls, the rather small size of this Turri- 
tella, the comparatively short whorl lengths easily distin- 
guish it from T. larensis (n. sp.) and other Venezuelan 
forms. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Faleén. Lo- 
cality Numbers: 1084, 1139, 1159, 1159A, 1159B, 1159C, 
1159H, 1217, 1953 (one specimen). 


Turritella cauredalitoensis liddlei, n. subsp. Pl. 9, fig. 3; Pl. 11, fig. 6. 
This subspecies differs in the adult whorls in that the 
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base of the keel or flange is rounded and the edge of the 
keel turns up posteriorly, causing the whorl to be more con- 
cave. The entire shell carries many revolving spirals of 
varying strength. 

Named in honor of Mr. R. A. Liddle, now Divisional 
Geologist with the Pure Oil Company. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
cality Numbers: 1159K, 1987. 


Turritella cauredalitoensis dabajuroensis, n. subsp. Pid tice: 


This subspecies differs in having much larger and coarser 
primary spiral cords. It approaches some of the varieties 
of T. larensis (n. sp.) in the character of ribbing in the 
neanic stages, but the younger and older whorls are not 
confusable. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
cality Numbers: 1627 (?), 2027. 

Turritella cauredalitoensis filensis, n. subsp. 
Ib Thales sakes, PAS Test IR, sare al BH se 

This subspecies differs in having pagoda-like keels or ex- 
tremely wide carinating flanges. The growth lines are 
prominent; the entire shell is ornamented with fine spiral 
threads. The concave whorls with extremely wide, pagoda- 
like, sharp keels make this a unique subspecies. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Faleén. Lo- 
cality Numbers: 1217, 1979. 


Turritella gilbertharrisi, n. sp. ID, 1, sakes 4 2S (8 1246, ale} 
figs. 1-6; Pl. 14, figs. 1, 4, 7. 


Shell slender, of moderate size; spire very much attenu- 
ated. Protoconch consists of 134, convex smooth whorls, 
which continue into the nepionic stage; the first 4 nepionic 
whorls carry a single, sharp keel near the anterior third of 
the whorl; the total length of the 4 whorls is about 1.7 mm. 
Each of the succeeding 7 whorls has a strong spiral on the 
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upper quarter, with a posterior slope or bevel between it 
and the suture; in this stage, the keel of the earlier whorls 
becomes more nearly sub-medial with a concave interspace 
on each side of it; a slightly weaker spiral appears just 
above the suture at the base of the visible portion of these 
whorls; the posterior concave interspace begins to show one 
or more secondary spirals; the spirals even in this young 
stage have a tendency to be beaded at the intersection of 
the growth lines; the length of the 7 later nepionic whorls 
is slightly less than 8.5 mm., with a maximum diameter of 
about 2.8 mm. The neanic whorls continue with approxi- 
mately the same taper; the posterior concave interspace of 
the nepionic whorls becomes the slightly concave medial por- 
tion of the later whorls, and usually carries two, beaded, 
subequal, secondary spirals, and finer, intervening, tertiary 
threads. In the later adult whorls, the sides are slightly 
concave between the two posterior cords and carry 2—4 sec- 


ondary, and numerous tertiary, spiral threads; just behind 
the posterior cord, there sometimes appear one or two, 
fainter, spiral cords; the basal cord varies tremendously in 
strength in different specimens; usually it is low and 
weaker than the other two posterior, larger, primary spi- 
rals; all the larger cords and interspaces are ornamented 
with several, smaller, superimposed, finer spiral threads. 
The whole surface of the Turritella, in all stages except the 
very youngest, is covered with irregular, elevated, growth 
lines, which have a tendency to slightly offset the numerous, 
fine, microscopic or sub-microscopic, costal and intercostal 
threads and grooves which cover the whole surface of the 
whorl, including the spiral cords. The suture is compressed 
and inconspicuous; the close-set growth lines are strongly 
retractive from the posterior suture to the concave portion 
of the whorl, in which they curve forward and are pro- 
tractive to the anterior spiral cord, which they cross at al- 
most right angles. 

This rather long, slender Turritella shows a wonderful 
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microscopic ornamentation. 

The species is not likely to be confused with any of the 
others. It has much less prominent spirals than T. hub- 
bardi (n. sp.) and is, also, much more aciculate or attenuate. 

Named in honor of Professor G. D. Harris of Cornell 
University. 

Age: Oligocene-Miocene. 

Locality: Rather common in the States of Falcén and 
Zulia. Locality Numbers: 6, 741, 777 (cf.), 919, 1140, 
1414, 1415, 1419 (cf.), 1901 (one specimen only), 1944A, 
201952023 (2). 


Turritella gilbertharrisi staufferi, n. subsp. Veal, alisy, setae (a, Os 


This subspecies differs from the species only in that the 
middle rib, or second anterior spiral, is doubled and is 
formed by two, complementary, united, spiral cords. This 
is scarcely more than a variation but represents a geo- 
graphical difference. 

Named in honor of Dr. Stauffer of the Caribbean Petro- 
leum Company. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia. Locality 
Number: 6. 


Turritella gilbertharrisi aguavivensis, n. subsp. Th ass aie le tse 

This subspecies differs in having an intervening riblet 
between the two, anterior, primary, spiral cords. This in- 
tervening rib sometimes attains enough strength to give 
the appearance of three instead of two anterior primary 
spirals. 

Age: Oligocene-Miocene. 

Locality: States of Faleédn and Zulia. Locality Num- 
bers: 6, 2019. 


Turritella gilbertharrisi falconensis (Williston MS.) 
Pl. 14, figs. 2, 6, 8; Pl. 15, figs. 3, 4, 5, 7; Pl. 28, fig. 5. 


This subspecies is much larger and coarser in appearance 
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than the species and has larger spiral ribs. There are four, 
large, spiral cords instead of three in all except the younger 
stages; the various weaker spirals found between the two, 
posterior, primary cords in 7. gilbertharrisi (n. sp.) have 
been replaced in this subspecies by a fairly strong spiral, 
which gives this Turritella the appearance of having four 
main spiral ribs; there is sometimes the suggestion of a 
fainter secondary spiral near the middle of the whorl. In 
the adult whorls, between the posterior cord and the suture, 
there are 1-3 weaker secondary threads (usually 2 in num- 
ber). Well preserved fragments show the same kind of 
superficial ornamentation observed in T. gilbertharrisi (n. 
sp.), the beading being more accentuated in the larger speci- 
mens of the subspecies. The anterior spiral frequently pro- 
jects over the suture as a weak keel. 

Age: Miocene. 

Locality: Common in the State of Falcon. Locality Num- 
bers:7 100, -LOLA, 104,-278, 3397 341, 342.798 (en) 2 10GGs 
1067;° 1127, 1265, 1398, 1436,~1704, 1810. (2): 18125 1e46: 
1820 (poorly preserved), 1825, 1827, 1900, 1901 (also con- 
tains one specimen of T. gilbertharrisi, sensu stricto), 1903, 
1928,- 1931 By 1981€,1 1932, 1934. 

Turritella montanitensis, n. sp. Pl. 14, fig. 3; Pl. 15, fig. 2; Pl. 16, 
be cree ayy clay cove MOIS, TEA bye AY(, 
figs. 3, 7, 8, 10, 11. 

Shell turreted, slender, with a knobby basal carina on 
larger whorls. Protoconch is missing; first nepionic whorls 
are convex with a sub-medial, V-shaped carina; they are 
smooth except for faint, microscopic, posterior and anterior, 
spiral cords, which can be seen very early in these whorls; 
the posterior spiral cord is located approximately on the 
upper fifth of the whorl; the anterior spiral cord lies im- 
mediately behind the suture; the cords are beaded by the 
intersecting, curved, growth lines. .In the subsequent 
whorls, the anterior spiral forms a strong cord, and in the 
adult whorls becomes a prominent, basal, knobby carina; 
finer, intervening, spiral threads are found on all except the 
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youngest whorls; between the posterior primary and second 
anterior primary cord, there is a wide concave area with 
minor spiral lines which are usually beaded; the primary 
and secondary cords are beaded by the intersecting growth 
lines; the suture is moderately well exposed below the over- 
jutting knobby keel; the strong primary spirals, and es- 
pecially the first anterior of these which forms the keel or 
carina, are ornamented with many, fine, revolving spirals 
crossed by prominent growth lines; on the sides of the 
whorl, the growth lines recede sharply to ‘the middle of 
the concave area, then swing forward to the keel, and then 
. retract on the base of the whorl, giving the incremental lines 
a sigmoid shape. The strength of the primary spirals is 
rather variable as well as the spacing between them. The 
keel is usually basal and sometimes droops antoriorly, more 
or less covering the suture. The scallops or knobs on the 
keel are more numerous but smaller than on T. montajiten- 
sts olcotti (n. subsp.) ; the knobs are more conspicuous on 
the base of the keel than on the posterior side of it, because 
they are prolonged as prominences, taking the direction of 
the growth lines to the suture, and giving the base a fluted 
appearance. The number of knobs on the keel varies, but as 
an average, there are about 16 knobs on a whorl 15 mm. in 
diameter. This species has longer whorl! lengths than any 
of our other Venezuelan forms. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
Cali Va NiimMbere 125; 02,.06, 011 (ef.), 1114 (ef-),.1939, 
1957, 1996, 2015A, 2081, 2050, 2052. 


Turritella montanitensis olcotti, n. subsp. IAL, als sakes, a2 
Pl. 20, fig. 9. 

This subspecies is less slender than T. montanitensis, and 
is particularly characterized by having fewer but larger 
knobs on the keel. The number of knobs on the keel of a 
whorl varies somewhat in different specimens, but as a gen- 
eral average, there are about 10 knobs on a whorl 20 mm. 
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in diameter. 

Named in honor of Mr. Perry Olcott of the Standard Oil 
Company of Venezuela. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcon. Lo- 
cality Numbers: 1639, 2050, 2051, 2052. 


Turritella montanitensis saladilloensis, n. subsp. PIS 16. fie. 

This subspecies differs in having more concave whorls, 
in having the posterior, primary, spiral weaker, and in hav- 
ing the second, anterior, primary, spiral cord stronger, 
than in 7. montanitensis, sensu stricto; also, the two an- 
terior primaries tend to be closer together. The carina 
overhangs and tends to conceal the suture. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
cality Number: 1957. 


Turritella curamichatensis, n. sp. Pl UGy figs. loos 1 (ero eaten 
Plo (figs. 1,23) 4—6.n08 


Shell medium sized with strong spirals and a deeply ex- 
cavated suture. Early neanic whorls carry two, strong, 
subequal, sub-medial, spiral cords, the lower of which grad- 
ually becomes more prominent and forms the ‘second an- 
terior spiral of the adult whorls, while the upper one be- 
comes gradually weaker, changing from a primary cord in 
the neanic and early ephebic stages to a strong secondary 
one in the lower part of the medial concavity of the later 
ephebic and gerontic stages; the posterior part of each’ 
whorl is beveled and slopes into the excavated suture; the 
anterior margin of the beveled area is limited by a strong 
spiral cord which is found in all stages except possibly the 
nepionic which is not represented in our collection; the bev- 
eled area usually carries one or two, beaded, spiral threads; 
the anterior spiral, just behind the suture, becomes stronger 
in the adult whorls and forms a basal keel which projects 
over the excavated suture; the later nepionic and earlier 
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neanic whorls are convex with concave interspaces between 
the spirals; in the adult whorls there is a wide, more or less 
concave, medial depression between the second anterior and 
the posterior primary spirals; this concavity is present in 
most specimens and carries two or more secondary and 
some tertiary threads; the whole surface of the shell is 
crossed by prominent growth lines which cause knobs or 
beads at their intersection with the spirals; the two, an- 
terior, primary spirals are frequently covered with numer- 
ous, sub-microscopic, superimposed, fine threads with nar- 
row intervening grooves; the crossing of these threads and 
growth lines gives a reticulate structure especially notice- 
able on the base of the first primary cord or basal flange; 
the growth lines are sigmoid in shape, being retractive on 
the upper part, protractive on the lower half of the visible 
portion of the whorls, and retractive on the base of the 
whorls; the knobby ornamentation of the ribs is emphasized 
by the protuberance of the growth lines over the primary 
spiral cords, particularly on the basal flange. 

This species, when well preserved, shows somewhat the 
fancy, superficial ornamentation found on T. hubbardi, T. 
gilbertharrisi and other of our Venezuelan Turritellas; it is 
easily distinguished from these and other similar species by 
the deeply excavated suture. It differs from T. larensis, 
with somewhat similar ribbing, by being smaller in size, 
and having differently shaped whorls: in T. larensis the 
adult whorls are concave, do not have the excavated suture, 
and have a much wider keel. 

The medial concavity is variable in this species and in a 
few cases, the sides of the whorls have become almost flat. 

Age: Oligocene-Miocene. 

Locality: Common in the State of Falcdn. Locality 
Numbers: 15, 440 (cf., poorly preserved), 760 (cf.), 775 
(cf.), 776 (cf.), 919, 1070, 11438, 1408, 1414 (cf.), 1436, 
1437, 1754, 1761 (one specimen), 1944A. 


Turritella gatunensis Conrad lavelana, n. subsp. PSS ati oor 
IPA Ales sates Ye 
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This subspecies is distinguished by slight but constant 
variations from 7. gatunensis Conrad and T. gatunensis 
caronensis Mansfield. In all except the earliest whorls, this 
subspecies is distinguished from gatunensis, sensu stricto, 
by a stronger medial carina; the strong posterior spiral just 
behind it is closer and usually without the intervening spiral 
threads found in the species; in a few cases, we have found 
a very weak intervening thread; the proximity of the medial 
carina and the strong spiral just posterior to it gives a 
strong medial prominence, which causes the lower part of 
the whorl to be more nearly perpendicular to the base; 
behind the medial prominence there is a sharp uniform con- 
striction to the suture; in front of the prominence there is a 
pronounced, depressed, spiral cingulation, limited anteriorly 
by a primary spiral which forms a shoulder overjutting the 
suture; this gives the Turritella a bicarinate appearance; 
the cingulation is ornamented with more numerous, smaller, 
subequal spirals than in the species. The visible portion of 
the base of the whorl usually carries one or two strong 
spirals with wide interspaces which sometimes carry a 
faint thread; theecorresponding area in most of our adult 
specimens of T. gatunensis Conrad from Gatun shows three 
or more, more closely spaced spirals between the anterior 
suture and the anterior primary spiral; also, the upper 
fourth of the whorl] tends to be slightly more concave than 
in our subspecies. 

This subspecies is distinguished from T. gatunensis 
caronensis Mansfield! by the weak medial carina and the 
more uniformly convex whorls of the latter. 

Age: Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 67, 70A, 100 (?), 150A, 150B, 184, 185, 273, 
298, 314 (?), 1038, 1067, 1078, 1265, 1901. 


1W. C. Mansfield, Proc. U. S. Nat. Mus., Vol. 66, Art. 22, 
pp. 51-52, Plate 8, figs. 12-14, 1925. 
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_Turritella gatunensis Conrad willistoni, n. subsp. Pl. 18, figs. 2—4, 8. 
We have not yet found the nepionic stages of this form, 
but it seems to be a subspecies of T. gatunensis Conrad. 
The constriction at the top of the neanic whorls is narrower 
and consequently seems deeper; our subspecies is a smaller 
form and has fewer secondary and tertiary spiral threads; 
in some specimens the whorls become very roundly convex 
in the ephebic and gerontic stages with a rounded area be- 
tween the sides and base of the whorl; in this case they 
approach T. gatunensis caronensis Mansfield (l. c.) in the 
general shape of the whorl] but not in the character of the 
ribbing. Our subspecies has three or four strong primaries 
with fewer secondary and tertiary spirals than occur in 
either the species or any of the other subspecies. The pri- 
mary spirals are stronger and the intervening threads 
weaker than in similar forms. 

Named in honor of Mr. S. H. Williston of the Venezuelan 
Sun Company. 

Age: Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 80 (cf.), 98, 94, 97, 149A (?), 178, 184, 225A, 
291, 303, 317 (cf.), 325, 1031, 1038, 1255, 1265, 1856, 
1858 (cf.), 1866, 1900, 2054. 


Turritella gatunensis Conrad taratarana, n. subsp. PI. 18, figs. 5, 7. 

This subspecies is a further development of the new sub- 
species, lavelana. It is characterized by gentle scallops on 
the primary spirals which gives a knobby or beaded appear- 
ance. The scallops or beads are elongated transversely, 7. ¢., 
in the direction of the spiral ribbing. All of the strong 
spirals may show the scalloped character, but it is more 
pronounced and sometimes found only on the first strong 
anterior spiral. The number of scallops on a spiral varies, 
but usually there are 16-18 on a whorl 7 mm. in diameter. 
The knobby character begins to appear early in the neanic 
whorls. 

Age: Miocene. 
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Locality: Districts of Colina, Miranda, and Democracia, 
State of Faleén. Locality Numbers: 80, 93, 184, 185, 193, 
291, 1083, 1231, 1255, 1507. 

Turritella berjadinensis, n. sp. 3 2A el Ut me a ele 

Shell is of medium size; sides of the whor] are almost flat 
except for two spiral prominences or keels, the posterior 
of which is a strong, medial or sub-medial, spiral rib with 
wide, flat or very shallow, concave areas on each side of it; 
the other spiral prominence forms a basal swelling on the 
anterior portion of the whorl, just behind and overhanging 
the suture; this basal prominence is decorated with several 
spiral ribs of varying strength; the flat or concave areas 
behind each of the keels, also, are ornamented with spiral 
ribs and on the larger whorls have weaker spiral threads 
alternating with the stronger; the total number of spirals 
on the visible portion of the whorls varies in different indi- 
viduals and in different stages of the same individual; for 
example, the smallest whorl of the type specimen has 18 
visible spirals and the largest has about 30. In some speci- 
mens there is a fairly strong spiral developed in the anterior 
concave area just behind the basal prominence. The base 
of the adult whorls is ornamented with spiral ribbing sim- 
ilar to that on the sides of the whorls, but usually shows a 
greater number of weaker intervening spirals between the 
stronger. The growth lines are not very conspicuous; but, 
on weathered specimens, they are straight and retractive 
on the upper portion of the whorl; they swing to an axial 
direction on the lower part of the whorl and cross the base 
at approximate right angles to the spiral sculpture. The 
base of the whorls is flat or slightly convex. The inside of 
the shell has several strong lire which leave spiral grooves 
on the casts. The upper part of the whorl is sometimes 
more or less constricted just in front of the posterior suture. 

This is an extremely variable species which grades into 
its subspecies, which in turn merge into each other, and 
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sometimes approach T. mimetes Brown and Pilsbry* and 
similar forms which have been previously described from 
the Caribbean region. 

T. berjadinensis, sensu stricto, most closely resembles T. 
bowen (n. sp.) but the latter is distinguished by the fewer, 
larger, more widely spaced spirals, which are more uniform 
in size on the upper half of the whorl. The whorls are 
shorter and flatter than in T. mimetes Brown and Pilsbry. 

Age: Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 24, 74A, 82, 90, 93, 150B, 270, 317, 830, 1000, 
HOPS LI 115, 1231, 1232-1447, 1630, 1757, 1855, 1856, 
1858, 1861, 1892, 1911, 2036. 


Turritella berjadinensis colinensis, n. subsp. Pky A sie, Os 
PO tomes. 


This subspecies is characterized by the lack of carinating 
spiral threads. The whorls are almost flat and have the 
same spiral ribbing as the species but less accentuated. 

This subspecies bears a close resemblance to T. mimetes 
Brown and Pilsbry (loc. cit.) in all stages, but the young 
whorls show it to be more closely related to T. berjadinen- 
sis. It is distinguished from 7. mimetes by its shorter flat- 
ter whorls and finer spiral ribbing. 

Age: Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 71, 74 (variation), 79, 80, 82, 883A, 84, 85, 90, 
93, 97, 100, 103, 118, 149A, 150A, 150B, 180, 184, 185, 187, 
189, 193, 204, 206, 215, 229, 298, 299, 300, 307 (variation), 
1007 (variation), 1033, 1043, 1064, 1255, 1335, 1507, 1552, 
1901, 1928. 


Turritella berjadinensis warfieldi, n. subsp. IPL PAD, take, CE 
IDE, Pil, ike, (3 


This subspecies differs from the species, sensu stricto, in 
that the medial portion of the whorl] carries two, instead of 


1Proc. Acad. Nat. Sciences of Philadelphia, 1911, p. 357, 
1231 9:0, QA 0 AS teen 
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one, prominent spirals; also, the development of the sec- 
ond strong spiral on the posterior third or fourth of the 
whorl tends to make the upper part of the whorl more con- 
stricted than in the species. The development of a strong 
secondary spiral just behind the basal prominence is more 
common than in T. berjadinensis, sensu stricto. 

The adult whorls approach T. mimetes Brown and Pilsbry 
(loc. cit.) in general appearance; the ribbing on the lower 
half of the whorl! is, indeed, very similar, but on the upper 
part of the whorl, 7. mimetes has three or more strong 
spirals, instead of two. 

T. mimetes has longer adult whorls and the younger 
whorls are much more convex than in T. berjadinensis 
warfieldt. 

Named in honor of Mr. Wm. Warfield, formerly with the 
Standard Oil Company of New Jersey. 

Age: Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 838B, 84, 88, 93, 96, 98, 118, 187, 150B, 152, 155, 
169A’ (ef.)5.178, 184; 185, 187, 193 (ef), 206; Zig 22o. ere. 
307,830, 1007, 1038, 1043;> 1066,-FLI1—tZ7.) > 1233.1 33o) 
1447, 1449, 1450, 1509; 1552, 1757, 1870 (cf.), 1892, 1905. 


Turritella berjadinensis socorroensis (Williston MS.) 
Pie 2, fig a Pls 2a hoe Ss ele oven oee 
This subspecies is a further development in the direction 
taken by the new subspecies, 7. berjadinensis warfieldi. It 
tends to be a larger, heavier variety, having three, strong, 
spiral cords and a fourth weaker spiral between the two 
anterior primaries. There is a pronounced constriction 
around the upper fourth of the whorl in front of the pos- 
terior suture. The spiral ornamentation of the base is 
poorly preserved. This subspecies is retained because it 
marks the limit in the variation of this stock of Twurritella 
toward a large, heavy, strongly ribbed shell. 
Age: Miocene. 
Locality: Principally in the Districts of Democracia and 
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Miranda, State of Faleén. Locality Numbers: 100, 103 
(cf.), 104 (variation), 122B (cf.), 149A, 149B, 169A, 171, 
il 2 10 2CC7.); 301, 814, °325,-101'7) 1127, 1931, 1932, 
HOSS ef). 
Turritella berjadinensis cocoditana, n. subsp. 12 OWS) ake, 1599 BL AO). 
MS Bh, lly 

This subspecies is distinguished by having the upper half 
of the whorl much more constricted and by having a wider 
basal flange just behind the suture. The whole surface of 
the shell, when well preserved, bears more numerous and 
finer intervening spiral threads. The young stages show 
nodes on the upper half of the whorls elongated in the di- 
rection of the growth lines. The base bears about eight 
equally spaced spiral “welts” with three or more smaller 
intervening threads. 

Age: Miocene. 

Locality: District of Falcon, State of Falcon. Locality 
Number: 2207. 


Turritella planigyrata Guppy Bit fesuec oO. 


Turritella planigyrata Guppy, Sci. Assoc. Trinidad Proc., Vol. 1, 
Pt. 3, pp. 169-170, 1867. 

Turritella planigyrata Guppy, Geol. Mag., London, Vol. 1, N. S., 
p. 408, pl. 18, fig. 5, 1874. 

Turritella planigyrata Guppy, Quart. Journ. Geol. Soc., London, 
Volas2i ps ol 9 1876. 

Turritella planigyrata Guppy, Agr. Soc. Trinidad and Tobago (So- 
ciety Paper No. 440) p. 11, 1910. 

Turrritella plangyrata Guppy, Agr. ‘Soc. Trinidad and Tobago, 
Society Paper No. 444), Vol. 10, p. 451, 1910. (fide Mansfield). 

Not Turritella planigyrata Guppy, Maury, Bull. Amer. Pal., Vol. 5, 
pp. 2938-294, pl. 48, fig. 14, 1917. 

Turritella plangyrata Guppy, Maury, Bull. Amer. Pal., Vol. 10, 
ion CB Tol, ZPD sires Gs toy I aay. 

Turritella planigyrata Guppy, Mansfield, Proc. U. S. Nat. Mus., 
1925, No. 2559, Vol. 66, Art. 22, pp. 55-57, pl. 9, figs. 1, 9. 


We have a single; small, young specimen of this species. 
It shows a slight variation in the early neanic whorls in 
developing slightly stronger spirals than are found in the 
corresponding whorls of our specimens from Trinidad. It 
is the only Venezuelan specimen which we can refer un- 

questionably to T. planigyrata Guppy. 
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Age: Miocene. . 
- Locality: State of Delta Amacuro, Eastern Venezuela. 
Locality Number: 11381. 


Turritella maurye, Nn. sp. Pi23 phe ele 
Turritella planigyrata Guppy, Maury, Bull. Amer. Pal., Vol. 5, 1917, 
pp. 298-294, Pl. 48, fig. 14. 


Shell rather small, turreted; spirals scalloped or beaded. 
Protoconch consists of about 134, smooth convex whorls; the 
first 3 nepionic whorls are convex with a medial carinating — 
spiral; in front of the carina, there are about three equally 
spaced primary spirals with intervening spiral threads; be- 
tween the medial carina and the posterior suture there are 
about three primaries, the middle one of which is stronger 
than any of the other spirals on the whorl] except the medial 
carina; between the primaries, there are intervening, 
weaker, spiral threads. The number of spirals increases on 
the succeeding whorls, and all of them, especially the pri- 
mary ones, become scalloped or knobby; the number of scal- 
lops varies, but on the last whorl (8.5 mm. in diameter) 
there are about 17 or 18 small scallops. On the larger 
whorls, there are three about equally spaced spirals which 
are stronger than the others; between these, there are in- 
tervening, secondary spirals, with still weaker tertiary 
threads; on the posterior slope, there are three or four less 
prominent spirals. The sides of the larger whorls are mod- 
erately convex; the base is almost flat and is spirally striate 
with 2-5 weaker spirals between the stronger ones. The 
growth lines are not conspicuous. The inside of the shell 
is reinforced by about eight spiral lire of varying strength. 

Attention was drawn to this species in the synonymy 
given by Mansfield‘ for T. planigyrata Guppy. 

The finely scalloped spirals easily distinguish this species 
from T. planigyrata Guppy from Trinidad. 

Named in honor of Dr. C. J. Maury. 


1W. C. Mansfield: Proc. U. S. Nat. Mus., Vol. 66, 1925, Article 
22, p.-256. 
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Age: Miocene. 
Locality: Bluff 2, Cercado de Mao, Santo Domingo. Col- 
lected by Dr. Maury, expedition of 1916. 


Turritella variegata Linné paraguanensis, n. subsp. PI. 21, figs. 2, 7. 


This subspecies is very close to T. variegata Linné which 
is so common in the recent faunas along the north coast of 
Venezuela. It differs in having stronger ribbing, especially 
on the base of the whorls, which are corrugated with about 
six very prominent ridges; the corrugations and interspaces 
are overridden with numerous, finer, spiral threads. This 
subspecies increases in size more rapidly than the recent 
species shown in PI. 22, fig. 7. 

Age: Quaternary. 

Locality: District of Falcon, State of Falcon. Locality 
Number: 1504. 

Turritella plebeia Say A-L-Owensi, n. subsp. Pl. 20, figs. 1, 2, 5, 6; 
JP, Fak, tee, PAS Teal, PASS Soles SU 

This subspecies differs principally in attaining a much 
greater size; the larger whorls are less convex; the posterior 
slope is much longer and less inclined. The spirals become 
more nearly equal in size, the channeled interspaces being 
as wide or wider than the spirals. The base of the whorls 
is somewhat flattened and ornamented with many fine 
spirals. T. plebeia Say from Jones Wharf, Maryland, is 
figured for comparison, PI. 21, fig. 5. 

Named in honor of Mr. A. L. Owens, Geologist for the 
Standard Oil Company of Venezuela. 

Age: Miocene. 

Locality: Districts of Colina and Democracia, State of 
Faleén. Locality Numbers: 71, 84, 90, 96, 150A-B, 150B, 
171 (2), 193 (and variations), 225A, 298. 


Turritella matarucana, n. sp. ” LEAL, Os inkes, GES Jed, Paskwetsteysh als 12). 

Shell turreted, with long flattened whorls, ornamented 
with many spirals. Protoconch and nepionic whorls are 
missing. Neanic whorls are roundly convex; the posterior 
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slope is more gentle than the anterior; whorls are orna- 
mented with about twelve flattened spiral ribs of varying 
strength, wider than the interspaces. The succeeding 
whorls become less convex and almost flat-sided except for 
the rounded posterior and anterior slopes. In the large 
adult whorls the number of spirals increases due to the 
interpolation of intervening spirals, or the width of the 
spirals increases, or both may occur on the same whorl; 
that is, some of the flat spirals become uniformly wider on 
the succeeding whorls, or narrower, intervening, secondary 
spirals may appear, or the ribs may become wider with 
only a few intervening weaker spirals; the proportion of 
the wide ribs to the narrow is not at all constant, but in 
well preserved specimens all of the ribs are flat, and they 
are wider than the groove-like interspaces; in the adult 
whorls the number of ribs varies from 15—22 depending on 
their width. The growth lines are decidedly curved on the 
visible portion of the whorls, but we have not seen the 
sculpture on the base. The suture is excavated. 

The wide spirals with narrow interspaces on almost flat- 
sided whorls make this a distinctive species. 

Age: Miocene. 

Locality: Districts of Colina and Democracia, State of 


Falecén. Locality Numbers: 71, 194A, 197, 199, 1027, 
1250. 


Turritella venezuelana, n. sp. Led Maite 2 ths dell, Uparsiees al, Gs 


Shell is small, turreted, and rather slender. Protoconch 
consists of 134 small round whorls. Nuclear whorls are 
continuous with the nepionic whorls which are sub-medially 
bicarinate, with a slightly convex, long, posterior slope; an- 
terior slope, short, steep, and slightly concave; the second 
nepionic whorl shows a trace of a microscopic spiral on the 
anterior third of the posterior slope; the later nepionic 
whorls develop another spiral thread on the upper third of 
the posterior slope; the spiral ribs are sharply elevated; the 
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interspaces are wide and concave. The neanic and suc- 
ceeding whorls of this abundant species begin to show many 
variations in the shape of the whorl, and in the character 
and spacing of the spirals. The commonest form has a 
rather flat tapering whorl with an overjutting beveled base 
sloping down sharply to the suture; the second anterior 
primary spiral forms the apex of the angle between the long, 
tapering, posterior part of the whorl and the narrow, steep, 
anterior slope leading down to the suture; the long pos- 
terior part of the whorl] carries four elevated spirals with 
wide concave interspaces; the interspace between the 2 large 
posterior primaries is usually wider than the others; just 
in front of the suture on the posterior slope, there are one 
or two secondary spiral threads; about the middle of the 
steep anterior slope there is a fairly strong spiral. The 
surface of the shell is usually covered with a shiny enamel. 
The growth lines are very inconspicuous, but are slightly 
retractive on the sides and base of the whorl. The base is 
flattened and ornamented with numerous fine spirals. 

There are innumerable variations in this species. The 
shape of the adult whorls varies tremendously, even in the 
same individual. The larger whorls frequently become 
roundly convex instead of being angulated behind the an- 
terior slope. In some specimens, secondary threads appear 
in some of the wide interspaces, and other threads near the 
sutures. 

This small form somewhat resembles the much larger 
species, T. subgrundifera Dall1 from the Chipola beds, 
which has its nuclear whorls oblique to the axis of the shell. 

The inside of the shell gives very faint traces of internal 
lire. 

Age: Oligocene-Miocene. 

Local’ty: District of Miranda, State of Zulia. Locality 
Numbers: 6, 810 (?), 811, 814, 815, 822, 1628, 1754 (cf.), 


1Wm. H. Dall: Trans. Wagner Free Inst. of Science, Vol. III, 
Part 2, 1892, pp. 313-14, Pl. 22, fig. 23. 
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1761, 1942, 1955, 2010, 2019, 2019A, 2021, 2022, 2023, 2027. 


Turritella venezuelana quirosana, n. subsp. Pi 228 fics seo 
Pl. 24, fig2 


This subspecies is characterized by the tendency to inter- 
polate an intervening secondary spiral thread between the 
primaries. The whorls vary tremendously in convexity; 
the moderately flattened, convex, tapering, adult whorls, 
are more common than the very roundly convex ones; the 
secondary threads may appear between most or all of the 
primary spirals. Fig. 1 on Pl. 24 shows a freak in which in- 
tervening secondary spirals suddenly appear after an injury 
to the shell. 

Age: Oligocene-Miocene. 

Locality: States of Faleén, Lara, and Zulia. Locality 
Numbers: 6, 814, 815, 822, 2019, 2022, 2027. 


Turritella venezuelana watkinsi, n. subsp. Pive2 2 adios 


This subspecies represents a common variation toward 
roundly convex whorls without intervening secondary 
threads between the primaries. Adult whorls become less 
convex than the younger but do not show intervening 
spirals. 

Named in honor of Mr. W. A. Watkins, formerly of Cor- 
nell University, who helped collect some of this material. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia. Locality 
Number: 6. 

Turritella G-A-Weaveri, n. sp. Plve22 tives, oe lama. 
fir 9s PI. 245 fies 4: 

Shell rather small, slender, with convex whorls in young 
stages, and somewhat flattened whorls in adult stages. 
Protoconch and first nepionic whorls are missing; succeed- 
ing nepionic whorls have a medial carina with the anterior 
and posterior slopes about equal in length and steepness; 
posterior slope carries 2 (and later 3) about equally spaced 
spiral threads; anterior slope carries 3 (and later 4) spirals 
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of which the middle one soon becomes stronger than the 
others and approaches the strength of the medial carina. 
The convex neanic stages are bicarinate, one keel beinz 
medial and the other weaker one half way between it and 
the anterior suture; secondary spirals appear between the 
primaries; typically, the intervening thread just behind the 
medial keel is very faint or lacking. The spiral sculpture 
of the neanic whorls resembles that mentioned in the ne- 
pionic stage with additional threads of varying strength 
appearing on the upper half of the whorl. The succeeding 
whorls become less convex with flattened sides, and bear 7 
or 8 subequally spaced strong spirals, some of which are 
larger than others. The base of the whorl,. ornamented 
with several revolving lines, is rather flat and projects over 
the succeeding whorl. Growth lines are inconspicuous. 
Largest whorl found measures 10 mm. in diameter. 

This Turritella most closely resembles some of the flat- 
sided adult whorls of T. venezuelana (n. sp.). It is easily 
distinguished by the single medial carina of the nepionic 
whorls in place of the double of the latter species. 

Named in honor of Mr. G. A. Weaver who was an invalu- 
able collaborator in the field work during 1924—5. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
eality Numbers: 47, 51, 52, 2010. 


Turritella cornellana, n. sp. Pl. 22, firs. 2, 4; Pl. 24, figs. 11, 14. 


Shell is very slender, ornamented with many spirals of 
varying strength; shape of whorl and prominence of rib- 
birg are very variable. Protoconch and earliest whorls are 
m‘ssing. Later nepionic whorls are convex and medially 
carinate; posterior slope is flat or convex and ornamented 
w:th several spiral striz of varying strength; anterior slope, 
flat or concave with spiral ornamentation similar to that on 
the posterior slope. On the neanic and succeeding whorls 
the sides become almost flat and carry four about equally 
spaced primaries with two or more intervening secondary 
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threads; anterior slope is shorter and steeper than the pos- 
terior; both slopes carry a spiral ornamentation similar to 
that on the sides; the suture is excavated; in the adult 
whorls, the overjutting base eliminates an anterior slope; 
the base of the whorl is flattened and seems to have a spiral 
sculpture similar to that on the sides of the whorl. The 
growth lines are retractive on the upper half of the whorl 
and take an axial direction over the lower half; prominent 
beads or nodes are formed on the upper half of the whorl 
at the intersection of the spirals and the growth lines; de- 
pressions in the spirals and interspaces are sometimes noted 
on either side of the elevated growth lines which cause the 
nodes. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia. Locality 
Number: 3222. 


Turritella cornellana bolivarensis, n. subsp. ee sue e Sires BG She disk 

This subspecies is less slender, more strongly ribbed, and 
has a more pronounced overjutting shoulder at the base of 
the whorl. The posterior slope is slightly concave in the 
adult whorls; all the spirals may be strongly beaded in this 
subspecies. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia. Locality 
Number: 3222. 


Turritella boweni, n. sp. Ply 24; fies 5; 6,.10 >) Plt 25s hewmae 

Shell small, bicarinate except in the younger stages; 
adult whorls almost flat with about 5 equally spaced pri- 
maries on the upper half of the whorl. Protoconch and early 
nepionic stages are missing. Later nepionic whorls are sub- 
medially carinate;-the posterior slope is longer and more 
gentle than the anterior; both are ornamented with a few 
spirals. Neanic whorls are convex and bicarinate; the an- 
terior carina is less prominent and located just behind the 
anterior suture; there is a wide concave interspace between 
the 2 carine, which usually shows a secondary intervening 
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thread; posterior slope is almost flat and carries 4 equally 
spaced, elevated, primary spirals behind the medial carina. 
Succeeding whorls have about the same sculpture as the 
neanic, but are less convex and become nearly flat-sided; 
the bicarinating spirals of the earlier whorls are not so 
prominent in the adult stages, and form the 2 anterior 
primary spirals with a wide flat interspace between them; 
this interspace usually carries one intervening secondary 
spiral; between the anterior primary and a secondary 
thread that lies near the anterior suture, there is a narrow. 
beveled or slightly concave, steep, anterior slope with a faint 
spiral near its middle. The growth lines are seldom seen, 
but are slightly retractive on the visible portion of the 
whorl. The scu/pture on the base of the whorl has not 


been seen. 
This species somewhat resembles 7. venezuelana (n. sp.) 


and T. berjadinensis (n. sp.) ; it is distinguished from the 
former by the wide flat interspace between the 2 anterior 
primaries of the adult whorls; from the latter, by the ab- 
sence of the numerous, intervening, secondary threads and 
by the fewer spirals in the adult. 

Named in honor of Mr. C. F. Bowen, Chief Geologist of 
the Standard Oil Company of New Jersey. 

Age: Oligocene-Miocene. 

Locality: Districts of Buchivacoa and Acosta, State of 
Falcon. Locality Numbers: 725, 1217. 
Turritella andreasi (Williston MS.) Pl. 24, figs. 7-9, 12; Pl. 25, fig. 2. 

Shell is of moderate size with convex whorls. Protoconch 
and nepionic whorls were not found; earliest whorls pre- 
served have a diameter of about 2.3 mm.; they are convex, 
ornamented with about seven primary and secondary spirals 
with some weaker microscopic intervening threads; the an- 
terior slope is slightly steeper than the posterior and car- 
ries several fine spiral threads. The adult whorls are 
almost uniformly moderately convex, with 9-11, sub- 
equally spaced, primary spiral cords of varying strength; 
there are usually one or two intervening threads between 
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the spirals on the lower half of the whorl; in some speci- 
mens an intervening thread is found between some of the 
spirals on the upper part of the whorl; the primaries tend 
to be somewhat more closely spaced on the posterior than 
on the anterior slope; the anterior slope always carries at 
least one primary spiral about midway between the anterior 
suture and the first anterior primary on the sides of the 
whorl; the wider interspaces frequently carry two or more 
intervening, sub-microscopic, spiral threads. The growth 
lines are sickle-shaped, being strongly curved on the upper 
half of the whorl and crossing the lower half and base of 
the whorl more or less at right angles to the spiral ribbing. 
Sutural line is rather inconspicuous. In the intermediate 
stages it is sometimes difficult to tell this species from T. 
fillacarmenensis (n. sp.) but the young and adult stages are 
easily distinguished; in the young stages, T. filacarmenensis 
is much more convex and has stronger, fewer, primary 
spirals; in the adult whorls, 7. filacarmenensis has a pro- 
nounced excavated anterior slope without prominent spiral 
ribbing. : 

Named in honor of Mr. A. Andreas, Jr., Geologist for 
the Standard Oil Company of Venezuela. 

Age: Oligocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 31, 32, 40, 66, 508 (and variation), 802, 1048, 
1058, 1061, 1084, 1130 (?), 1185 (variation), 1139, 1159, 
1159B, 1217, 1638 (variation), 1664 (and variation), 


ieee (variation), 1951 (variation), 1953, 1963, 1964, 


Turritella filacarmenensis, n. sp. PI 23, figs. 1, oss eleecor 
firs.456. 103-12: 


This Turritella closely resembles T. andreasi (Williston 
MS.) in the intermediate whorls, but is very different, es- 
pecially in the younger stages. Protoconch is missing: 
nepionic whorls are sub-medially bicarinate, with a long 
gentle posterior slope carrying a faint spiral, which later 
forms a third primary spiral on the upper part of the 
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neanic whorls; in the later neanic whorls there are four, 
about equally spaced, strong, primary spirals with an inter- 
vening sub-microscopic spiral thread in the interspaces; 
some weak secondary spirals appear on the posterior slope 
and the deeply concave anterior area carries very faint 
spiral threads. The number of primaries increases in the 
adult stages and the whorls become more gently convex. 
In the larger whorls there are about 9 primaries of vary- 
ing strength and many weaker intervening threads; the 
visible portion of the base of the whorl forms a concave, 
narrow, anterior slope which does not carry any prominent 
spiral ribbing and is limited anteriorly by a faint spiral 
just behind the inconspicuous suture; this spiral forms a 
sharp shoulder betwcen the flat concealed base of the whorl 
and the sides. The sculpture on the base of the whorls is 
not well preserved but has spiral ribbing more or less like 
that on the sides of the whorl. The growth lines are not 
conspicuous, but on our weathered fragments they seem 
to resemble the incremental lines of T. andreasi (Williston 
MS.). 

It is distinguished from T. andreasi (Williston MS.) 
which it most closely resembles, by the absence of any 
strong spiral ribbing in the anterior concave area in the 
adult stages and by the fewer and stronger spirals in the 
younger stages. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcén. Lo- 
cality Numbers: 1958, 1964, 1987, 2000. 


Turritella buchivacoana, n. sp. Pio iomiceblae25, tes aio: 

Shell is small; whorls are ornamented with crowded 
minute spirals and 3 strong primary spirals,— the first of 
which forms the basal carina, the other two are on the 
convex portion of the whorl. Protoconch consists of about 
2 smooth round whorls, continuous with the succeeding 
stages. Nepionic whorls are medially carinate, with a pos- 
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terior spiral appearing on the middle of the poscerior slope 
and an anterior spiral at the base of the visible portion of 
the whorl just behind the suture; the whole surface of these 
and succeeding whorls is covered with minute or micro- 
scopic spirals of varying strength. In weathered speci- 
mens a deep groove frequently is seen at the posterior base 
of the anterior spiral. The neanic and succeeding adult 
whorls change in shape due to the development of a sharp 
basal carina which juts over the sutural line at the base of 
the whorl; the sides of the whorls are slightly convex with 
two primary sp.rals occurring near the medial line; the in- 
terspaces between the spirals are concave; the area between 
the posterior primary spiral and the posterior suture is 
somewhat concave and about equal in width to the anterior 
concave interspace between the middle and basal primary 
spirals; the medial concavity is slightly narrower than the 
others; a strong secondary spiral is sometimes developed in 
the anterior concavity. Weathered specimens often seem 
to have four primaries, instead of three (with a strong 
secondary in the anterior interspace); the sutures fre- 
quently appear deeply excavated in weathered specimens. 

This species does not closely resemble any of the others. 
It bears a superficial resemblance to T. gatunensis Conrad, 
but the numerous fine spirals easily distinguish it, as does 
the sharper basal flange. 

Age: Oligocene-Miocene. 

Locality: Common in the State of Falcén. Locality 
Numbers: 257, 400, 1042, 1070, 1282, 1408, 1627, 1628, 
1629, 1722, 1761, 1935 (cf.), 1986, 1942, 1955, 2018, 2019, 
2019A, 2022, 2028, 2027, 2031. 


Turritella buchivacoana cafonensis, n. subsp. PLEZD nes. 1, 5. 


This subspecies differs in having less prominent micro- 
scopic spiral striation, in having a less pronounced basal 
keel and in having a less deeply excavated suture. The 
diminutive basal keel is the most characteristic and dis- 
t.nctive feature. The sides are somewhat more convex 
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than in T. buchivacoana, sensu stricto. 

Age: Miocene. 

Locality: District of Miranda, State of Faleén. Local- 
ity Numbers: 341, 1630, 1792. 


Turritella elmenensis, n. sp. PIP Zb ees ll. 


Whorls finely striate; the strong spiral on the anterior 
third of the whorls gently scalloped; apical angle large; 
protcconch and earliest whorls missing. Smallest whorl 
on the holotype is 2 mm. in diameter; it carries a strong, 
sub-medial, carinating spiral, with a concave interspace on 
each side; the posterior of these interspaces is wider than 
the anterior and is limited by a spiral on the posterior 
fourth of the whorl; the anterior concave interspace is 
limited by a spiral which is adjacent to the sutural line. 
The posterior slope is steeper in the young stages. In the 
succeeding whorls the medial carina increases in relative 
strength; it moves forward to the anterior fourth of the 
larger whorls where it becomes gently scalloped; the pos- 
terior primary remains on the posterior fourth of the whorls 
and the anterior one remains just behind the suture. The 
whole surface of the Turritelia, including the primaries, is 
covered with minute spirals of varying strength; there 
are about 50 of these minute spirals on a whorl 9 mm. in 
diameter. 

In the largest whorls, some of the minute spirals have 
become relatively stronger than the others, and might be 
termed secondary spirals. The base of the whorl is slightly 
concave and ornamented with numerous, fine, revolving 
lines. 

The abundant, fine, spiral striation and the gently scal- 
loped sub-medial keel make this a unique species. 

Collected by the Miranda Exploration Company. Only 
one specimen has been found. 

Age: Oligocene-Miocene. 

Locality: Near Quir6s, District of Miranda, State of 
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Zulia. 
Turritella guppyi Cossmann morantensis, Nn. as 8; PL Sees yh 

Protoconch consists of 114 smooth convex whorls, fol- 
lowed by two mono-carinate nepionic whorls in which the 
carina is located on the anterior third of the whorl; the 
posterior slope is longer and more gentle than the anterior ; 
length of the first eleven whorls, 7.7 mm.; all the succeeding 
whorls are bicarinate with single, beaded ribs; the upper 
half of the wide medial concavity carries three or four 
spirals of varying strength; the lower half of the concavity 
seldom shows any prominent spiral ornamentation. The 
posterior slope carries a secondary spiral thread about mid- 
way between the upper cord and the posterior suture. The 
shell is thin, and rather attenuate; the growth lines are not 
very prominent, but are retractive to the middle of the 
whorl and protractive on the lower half; the beads on the 
spiral ribs and threads are at the points where the growth 
lines cross them and are elongated in the direction of the 
growth lines. Well preserved specimens show minute 
spirals over the whole surface of the shell including the 
tops of the spiral carine. 

This subspecies seems to differ very little from the cast 
and photograph (PI. 27, fig. 1) which Dr. R. S. Bassler cf 
the U. S. National Museum very kindly made for us of the 
type of T. guppyi Cossmann' (equals T. tornata Guppy) 
from Cumana, Venezuela. It may be that they are identical 
but we believe it advisable to consider this Bowden form 
as a subspecies until better material is collected from 
Cumana. 

The distinctive characters are very slight, but the pos- 
terior slope in T. guppyi is more gentle and is not as con- 
cave as in the subspecies morantensis. The shell of the 
subspecies seems to be more delicate and attenuate than 
suggested by the cast of the type of T. guppyi. 


1M. Cossmann: Revue Critique de Paléozoologie, 1909, p. 225. 
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Age: Miocene. . 
Locality: Bowden, near Bowden Wharf, Morant Bay, 
Jamaica. Locality Number: 1109. 


Turritella carlottz, n. sp. Pl, 26, fig. 2; Pl. 27, fig. 11. 


Turritella tornata Guppy, Maury, Bull. Amer. Pal., 1917, Vol. 5, 
p. 294; Pl. 48, fie: 15. 

Shell is thin, turreted, rather small, with two spiral car- 
inating prominences. Protoconch is missing; first two 
nepionic whorls, smooth, very convex due to a strong angu- 
lated carina on the basal third of the whorls; on each side 
of the carinating ridge, there is a slope to the sutures; the 
posterior slope is much more gentle than the anterior; the 
two succeeding nepionic whorls are not angulated but are 
roundly convex with a strong spiral on the basal third, and 
with two or three fainter intervening ones distributed be- 
tween it and the posterior suture; all the succeeding whorls 
carry a medial, concave, spiral depression with a promin- 
ence on each side of it; the anterior prominence is a single, 
spiral, carinating rib near the anterior third of the whorls; 
it is higher and sharper than the posterior prominence 
which is a wide, rounded ridge occupying most of the upper 
half of the whorl and surmounted by two separate beaded 
spirals of about equal strength; near the middle of the 
medial concave area, there are two or three secondary spir- 
als; between the lower cord and the anterior suture there 
is a concave area. The whole shell carries microscopic 
spiral ribbing, which is especially noticeable in the anterior 
concave area and on the posterior slope. In the larger 
whorls, there is a spiral formed at the base of the anterior 
concave area, just behind the anterior suture. The growth 
lines are inconspicuous. 

This Turritella is distinguished from T. altilira Conrad 
by having a greater apical angle and by having a lower, 
wider, rounded, posterior, carinating prominence sur- 
mounted by two weak spirals. It is distinguished from 
T. guppyi Cossmann and its new subspecies morantensis by 
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carrying two equal spirals on the rounded upper promin- 
ence, instead of one strong spiral with a weaker one on the 
pesterior slope. It further differs from T. guppy? Coss- 
mann morantensis (n. subsp.) in having a greater apical 
angle. 

Named in honor of Dr. C. J. Maury. 

Age: Miocene. 

Locality: Rio Gurabo at Los Quemados, Santo Domingo. 
Specimens collected by Dr. Maury, expedition of 1916. 
Turritella altilira Conrad urumacoensis, n. subsp. PI. 26, figs. 4, 7; 

PIP AT ies wo wiloe 

This abundant Twrritella differs so much from our adult 
specimens of 7. altilira Conrad collected from Gaiun, C. Z., 
that we were inclined at first to make it a new species. 
Unfortunately, these long slender forms are seldom pre- 
served except as fragments. We did not find the proto- 
conch or the earlier nepionic whorls of the Venezuelan 
form, but the later nepionic whorls agree so close:y with 
some of the Gatun specimens that we are considering this 
as a subspecies of T. altilira Conrad until the young stages 
are found to establish its relationship with certainty. The 
adult whorls show a closer similarity to T. guppyi Coss- 
mann or its new subspecies morantensis than to T. altilira 
Conrad, but it is distinct from each of them. 

The greatest diameter of the smallest well preserved 
whorl! in our collection is about 3.7 mm.; the posterior 
spiral rib has an auxiliary spiral about the middle of its 
lower side and this tends to make it somewhat larger than 
the anterior keel in the young stages; there is a secondary 
spiral in the center of the concave area in the middle of the 
whorl; near the posterior base of the anterior spiral there 
is another secondary spiral; in addition to the two primary 
carinating ribs, there are three secondary spirals with 
fainter intervening threads in the medial coneave area; sub- 
microscopic spirals are to be found over the entire surface 
of the whorl in well preserved specimens; the later nepionic 
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whorls bear a close resemblance to the corresponding stages 
of T. altilira Conrad, sensu stricto. For comparison we are 
figuring specimens of T. altilira from Gatun, C. Z. (Loc. No. 
POM) Rineele26y fee deer le 28. fice Pl 29. fig. 1, 

The neanic and ephebic stages of the subspecies do not 
show a very close similarity to the species because in the 
former the two carinating spirals are always single; the 
_ posterior cord does not show any tendency to become double 
or to be strengthened by a strong auxiliary cord on its lower 
side; the two large spiral keels are about equal in size, but 
the anterior one tends to be slightly smaller. The medial 
concavity is slightly wider because the upper rib is narrower 
than in T. altilira Conrad; three or four weaker secondary 
spirals are found in the middle of this concavity and on 
the lower part of the posterior keel; the upper side of the 
anterior keel does not seem to bear any prominent spiral 
ornamentation. 

It differs from T. guppyi Cossmann in having a larger 
and heavier shell, in being more strongly beaded, and in 
lacking the spiral thread on the posterior slope. It is l.ke 
T. guppyt in having two single keels. 

Age: Miocene. 

Locality: Common in the State of Falcon. Locality 
Numbers: 78, 79, 83, 84, 90, 93, 96, 118, 120A, 120B, 121, 
22a loc b. 125, 1205129, 130, 131,188) 150, 150A, 154, 
159(?), 162, 163, 176; 178, 180, 189, 204, 205A, 206, 206A, 
219A, 220, 222, 261, 290, 295, 297, 325, 354, 719 (7), 1004, 
1007 (7), 1012, -1034,. 1067, 1233, 1822, 1447, 1450, 1852, 
1856,-1858,. 1863 (cf.),.1870, 1892, 1908. 


Turritella altilira Conrad mirandana, n. subsp. IPA, Pas. 10, TLOS 
> JB As, gover, Be 


This subspecies stands very close to T. altilira Conrad, 
sensu stricto, and to its variety chiriquiensis Olsson,’ but 
there is a slight difference which is constant in the Ven- 
ezuelan forms, viz., the components of the double upper 


1A. A. Olsson, Bull. Amer. Pal., Vol. 9, pp. 322-323, Pl. 17, fig. 4, 
1922: 
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spiral rib are almost equal, or the weaker supplementary 
cord is posterior to or above the larger anterior one. In 
oll of our specimens from Gatun, C. Z., the upper rib, if 
Couble, has the weaker cord below, or just anterior to the 
larger posterior cord. The two main cords forming the 
strong posterior rib vary in strength; frequently, the two 
cords attain an almost equal size but in no case does the 
posterior component become stronger than the lower com- _ 
ponent, as is the general case in typical T. altilira Conrad. 

This subspecies differs from variety chiriquiensis Olsson 
in that the upper carinating rib is double; in variety chiri- 
quiensis, it is single; in the latter, there occurs on the pos- 
terior slope a weaker spiral thread which is not a supple- 
mentary cord of the upper keel. The posterior slope is 
much steeper than in variety chiriquiensis due to the greater 
width of the upper doubie keel. 

Age: Miocene. 

Locality: Common in the States of Falcon and Zulia, 
Venezuela, and at Cartagena, Columbia. Locality Num- 
bers;.-108 (7), 122B,°.149, 154; 17li-or 172 €variation): 
178 (variation), 179, 277, 304, 1004, 1081 (?), 1100, 1799 
(cf.), 1800, 1802, 1805, 1859 (cf.), 1860 (2), 1901, 1905, 
19315, 1931C, 1934, 8222. 


Turritella vistana, n. sp. Ple28, figs 345 blyay, disses, osc 
Pin 2S shige ac 
Shell is turreted, bicarinate, attenuate. Protoconch and 


early nepionic whorls are missing. Later nepionic whorls 
are bicarinate; upper spiral rib is weaker than the lower; 
the concave interspace between the keels is ornamented with 
about three secondary spirals; all the spirals are beaded in 
well preserved specimens. In the neanic stages, the two 
single keels are almost equal in size, and later, the posterior 
finally becomes the larger of the two. In the succeeding 
whorls, the keels are always single, very pronounced in 
transverse height, rather narrow in axial width, with deep, 
narrow, concave interspaces; when the keels are much ex- 
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tended, they are frequently concave on either side, but more 
so on the sides facing the sutures; the deeply excavated 
area between the keels usually is ornamented with about 
three beaded secondary spirals and occasionally finer spiral 
threads; one of the spirals usually lies on the lower side of 
the upper rib; the sigmoid growth lines cause heavy beads 
or oblique nodes elongated in the direction of the lines of 
growth over the kee!s. 

In well preserved specimens, the whole surface of the 
shell shows minute spiral ornamentation; in the adult 
whorls below the concavity under the anterior keel, there 
is a strong prominence or shoulder, ornamented with sub- 
microscopic threads, which juts over the excavated suture. 

This species closely resembles 7. altilira Conrad but dif- 
fers in having the upper keel weaker than the lower in the 
young stages; in having single carinating ribs, the pos- 
terior of which becomes stronger in adult stages; and in 
having deeper, narrower interspaces between the carinat- 
ing spirals. It is not confusable with T. perattenuata Heil- 
prin or T. altilira Conrad mirandana (n. subsp.), both of 
which have a double upper keel. It differs from T. guppyi 
Cossmann morantensis (n. subsp.), and from T. altilira 
Conrad urumacoensis (n. subsp.) in having the weaker 
posterior keel of the young stages become the stronger in 
the adult whorls, and in having more pronounced keels with 
a deeper, narrower, medial concavity between them. It 
further differs from T. guppyi Cossmann and its new sub- 
species morantensis in lacking the spiral thread on the pos- 
terior slope of the latter species and subspecies. 

Age: Miocene. 

Locdlity: Common in the State of Falcén. Locality 
Numbers: Sob; 93- (cf.), 97, 121 (ef:), 122B, 146 (or 
var.), 149, 149B, 154,.155,.163, 169A, 171, 174, 180, 182, 
185, 187, 193, 194A (ef.), 204, 216, 229, 270, 277 (or subsp. 
nicholsi), 317, 1007 (ef.), 1017, 1031, 1033, 1043, 1111, 
1255, 1335, 1552, 1850, 1855, 1856, 1866, 1867, 18738, 1911, 
1928. 
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Turritella vistana nicholsi (Williston MS.) 1 PBR ait OS 
PIS 29 ee hesseaeo- 


This subspecies is distinguished by the pronounced size of 
the extended keels which cause them to become unwieldy, 
irregular in spacing, and slovenly in appearance. The 
keels may droop down anteriorly or turn up posteriorly on 
even a single volution. 

Age: Miocene. 

Locality: Districts of Colina and Miranda, State of 
Falcé6n. Locality Numbers: 140, 148, 148BB, 149A, 149B, 
210, 212. 301, 412, 1056. (7).-1 Lise 18327 
Turritella bifastigata Nelson maracaibensis, n. subsp. 

; Pl. 30, figs. 2, 4, 6. 

This subspecies is very close to T. bifastigata Nelson and 
we would refer it to this species, sensu stricto, except for 
slight but constant differences which make it advisable to 
separate it as a distinct subspecies. 

Dr. Carl O. Dunbar of the Peabody Museum at Yale 
University very obligingly sent us Nelson’s specimens from 
which T. bifastigata was originally described. Two of 
these Nelson ' mentioned especially, giving the dimensions. 
The first one mentioned (length 61 mm., greatest diameter 
19.1 mm., diameter of smallest whorl 7 mm.) we have se- 
lected for the lectotype of the species: Spieker 2 reviewed 
these species quite thoroughly and figured one of the speci- 
mens, but did not state whether it was Nelson’s specimen 
or not. Upon examining the lectotype, we find it to be the 
one which Spieker figured, but for clearness we are re- 
figuring it, Pl. 30, fig. 1. There is only one specimen in 
Nelson’s collection which corresponds to each he described 
and measured. As Spieker states (loc. cit.), Grzybowski 
described and figured this Twrritella as a new species which 


1 Trans. Conn. Acad., Vol. 2, p. 189, 1870. 


2K. M. Spieker. The Paleontology of the Zorritos Formation of 
the North Peruvian Oil Fields, pp. 63-65, Pl. 3, fig. 1, The Johns 
Hopkins Press, 1922. 
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he called T. gothica.! 

In 1912, Pilsbry and Brown ? described as a new species. 
three whorls of a Turritella from Cartagena, Columbia, 
which is evidently of the 7. bifastigata type, under the 
name of 7. cartagenensis; as described, it is somewhat 
larger than most of our specimens and in the description 
of the base they say: 

“The base is somewhat convex, and shows four very low, 
wide spiral welts, with the same finer spirals as the upper 
surface.” ? This would seem to indicate that it is inter- 
mediate between the Peruvian and Venezuelan forms, as the 
typical bifastigata shows about six sharp spirals or “welts” 
on the base, while our form is almost smooth and orna- 
mented by numerous finer spirals of varying strength. 

In 1922, Olsson * described as a new species, a form oc- 
curring in Costa Rica which is very similar to T. bifastigata 
Nelson, but until more specimens are collected to show its 
genetic relationship, it is hard to say whether this is of 
specific or subspecific rank. It differs chiefly in having a 
very prominent posterior swelling which overlaps the an- 
terior suture of the preceding whorl. 

The distinguishing feature in the new subspecies mara- 
caibensis is the ornamentation of the base. The typical 
Peruvian form has five or six very prominent folds on the 
base of the adult whorls which in this subspecies have been 
changed to many small spiral threads of varying strength. 
On the part of the base covered by the succeeding whorls 
there are six or seven widely spaced spirals, somewhat 
stronger than the weaker intervening spiral threads. This 
change is probably due to a locality difference. It is easy 
to separate the Venezuelan forms of the bifastigata 
stock by this difference alone, because T. bifastigata 


1 Neues Jahrbuch fiir Min. Geol. etc., Beil. Bd. 12, p. 645, Pl. 20, 


fie 10; 1899" ; 
2 Proc. Acad. Nat. Sciences of Philadelphia, 1917, pp. 34-35, Pl. 5, 
fig. 13 


8 loc. cit., p. 35. 
4A, A, Olsson, Bull. Amer. Pal., Vol. 9, pp. 324-325, Pl. 17, fig. 1, 
1922. 
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Nelson, sensu stricto, has the base of the whorls corrugated 
by very strong spiral ribs; this ornamentation makes the 
Peruvian form quite distinct from ours which has a 
smoother base with more numerous weaker spirals. The 
base of the whorl is somewhat convex with a rounded, 
carinating, anterior prominence just behind the anterior 
suture. 

The posterior shoulder tends to be prominent and to 
overlap the suture to a certain extent, but less than is com- 
monly found in the Peruvian form. In other words, the 
suture in this subspecies tends to be slightly more open or 
gaping than in bifastigata, sensu stricto, and less gaping 
than in the new subspecies democraciana. 

Age: Miocene. 

Local'ty: Common in the northern part of the State of 
Falcén. Locality Numbers: 70A, 70B, 71, 72, 81, 83, 86, 
87, 90, 1238, 1757, 1856, 1858 (cf.), 1872, 1874, 1875, 1883, 
1884, 1892, 20386. 


Turritella bifastigata Nelson democraciana, n. subsp. Pl. 28, fig. 3; 
PY. 30; figss3s be 

This subspecies differs from the other subspecies, mara- 
caibensis, in having a nearly flat base, slightly concave in 
some specimens, slightly convex in others, which projects 
a little beyond the sides of the whorls as a basal keel; the 
base is almost at right angles to the sides of the whorls; 
the rounded area between the base and sides of the whorls 
in maracaibens’s is lacking in this subspecies and replaced 
by the angulated anterior keel. The base of the whorl is 
ornamented with twenty or more small spirals of varying 
strength; usually there is one or more weaker, intervening, 
Spiral threads between the stronger. The sutures are more 
open and gaping than in any of the similar forms. 

Age: Miocene. 

Locality: Common in the northern part of the State of 
Falcon. Locality Numbers: 70A, 70B, 70C, 80, Si, S2. 
83, 83B, 84, 85, 86, 87, 90, 94, 96, 97, 103, 149B, 150B, 163, 
184, 219, 1117, 1231, 1233, 1335, 1757, 1850, 1852, 1856, 
1858, 1859, 1860, 1861, 1862, 1869 (?), 1872, 1883, 1908, 
1911. 
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Photographs by the author ; engravings by the Hurst Engraving Co. 
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1. Turritella zuliana, n. sp. Paratype from Loc. No. 6, col- 
lected by Mr. W. A. Watkins, length 20 mm., greatest diam- 
TOR TB. “TUM secede Suencese sesame smeneucete ours oe Steves Sune cetacean ecm aeene 8 

2. Turritella zuliana, n. sp. Paratype from Loc. No. 6, proto- 
conch, length 3.7 mm., greatest diameter of next to last 


whore td Si miisesserese sisi aSBea’ acaa aceuetewes ade sheeee cacteece eat aca e eee 8 
3. Turritella zuliana, n. sp. Paratype from Loc. No. 6, young 
whorls, length 3 mm., greatest diameter 1.9 mm...................6. 8 


4, Turritella zuliana, n. sp. Holotype, from Loe. No. 6, length 

60) mm., sreatest diameter 22.5 Cminiae ce: ceccaseeeneeceeteaeter eee 8 
5. Turritella zuliana, n. sp. Paratype from Loe. No. 6, length 

38 7mMM., ereatest diane teins selec ste gerne eee eee 8 


6. Turritella zuliana, n. sp. Paratype from Loc. No. 6, col- 
lected by Mr. W. A. Watkins, length 33 mm., greatest diam- 
eter 24.1 mm 
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PLATE 2. 


T. zuliana palmeri, n. subsp. Holotype from Loc. No. 6, 
length 21 mm., greatest diameter 10.7 mm 


T. zuliana, n. sp. Paratype from Loc. No. 6, length 15 mm., 
greatest diameter 12 mm 


T. zuliana, n. sp. Paratype from Loc. No. 6, enlarged to 
show young stages, length 13.2 mm., greatest diameter 7 mm. 


T. zuliana palmeri, n. subsp. Same specimen as figure 1, 
enlarged. 


T. zuliana, n. sp. Paratype from Loc. No. 6, length 7 mm., 
greatest diameter 3.3 mm 


T. zuliana, n. sp. Paratype from Loe. No. 6, enlarged to 
show young stages, length 9.4 mm., greatest diameter 
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Turritella larensis, n. sp. Paratype from Loc. No. 815, 
length 35 mm., greatest diameter 20 mMm......2.........::2.eseeeeeeees 10 
Turritella larensis, n. sp. Paratype from Loc. No. 815, 


length 30mm: .ereatest diameter) 2h emnainteeseeeecerer eee a eeere 10 
Turritella larensis, n. sp. Paratype from Loc. No. 2019A, 
lensth 12:5 amm:, ereatest diameter 4/6) mimics. eereeee see teee 10 
Turritella larensis, n. sp. Paratype from Loc. No. 2019, 
lengthy 392mm... greatest diametcnm lio: amin lice see terete 10 
Turritella larensis, n. sp. Holotype from Loe. No. 815, 
length 46 mm., greatest diameter 18.1 mm..................0..c0000 10 


Its 7, Woes iil Buti. AMEr. Pat. No. 45, PL. 3 


Fic. 


(os) 


PLATE 4. 


PAGE 


T. larensis, n. sp. Paratype from Loe. No. 2019A, young 
whorls enlarged, length 15 mm., greatest diameter 6.5 mm. 


T. larensis, n. sp. Paratype from Loc. No. 1761, length 
67 mma ereatest diameter 26 mms) pees eeo coer eeeeeeee ee eee eer 


T. larensis santiagana, n. subsp. Holotype from Loc. No. 
2048, length 45 mm., greatest diameter 26.5 mm 


T. larensis, n. sp. Paratype from Loc. No. 2019, length 
26 mm., greatest diameter 8.1 mm 


T. larensis, n. sp. Paratype from Loe. No. 815, young 
whorls much enlarged, length 11.8 mm., greatest diameter 
of next to last whorl 6 mm 


Form intermediate between T. larensis, n. sp., and T. larensis 
santiagana, n. subsp. Length 48 mm., greatest diameter 
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T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loc. No. 72, young whorls enlarged, length 12.6 mm., great- 
est diameter. 826° mimecrerts Ac cetecnte rccsenes dawsnensssaencuaetsdeccteenaeteresteee 
Form intermediate between T. larensis, n. sp. and T. larensis 
santiagana, n. subsp. Length 26 mm. From Loc. No. 2027. 
T. robusta Grzybowski fredeai, n. subsp. Paratype from 
oc, Net T0Ay enlarsed ss lenoit ld: imine esss setae tee aeeeeeeenee 
T. larensis, n. sp. Paratype from Loc. No. 2027, length 
34 mm., greatest diameter 20.5 mm. For comparison with 
Ri 4 fies sand fig 2 on suns platece sss cre oencan ea eee 
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T. larensis carrizalensis, n. subsp. Paratype from Loc. No. 
2022, length 36.5 mm., greatest diameter 20.5 mm................. 


T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loc. No. 72, youngest whorls found, enlarged; length 
21.5 mm., greatest diameter of second largest whorl 
WOR2F NINE. «hadede ca cerate cass clseeea ss axel eee ete cece cate See ate eee meee 


T. larensis carrizalensis, n. subsp. Holotype from Loc. No. 
2027, length 41 mm., greatest diameter 21 mm 


T. larensis carrizalensis, n. subsp. Paratype from Loe. No. 
20238, length 64 mm., greatest diameter 23 mm 


T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loc. No. 70A, very large whorl, greatest diameter 50 mm..... 


T. cauredalitoensis (Williston MS.). Paratype from Loe. 
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T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loe. No. 72C, showing sculpture on base of whorl, greatest 
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T. hubbardi, n. sp. Paratype from Loc. No. 2040, length 
22 mm., greatest diameter Wyn secess cose eecese eee eee ne pe sl 
T. hubbardi, n. sp. Apex of holotype from Loc. No. 2040, 
enlarged to show the spiral ribs, length 8 mm., greatest 
diameter 279). Wiseendcsvco. cs; oss wnecSessee ecaeshen ones sea eeane cae cena eee 14 
T. hubbardi, n. sp. Paratype from Loc. No. 2040, length 
19) mm wereatests diameters (Om Min aceceseeescecueraces eee ceeeneneeee cee 14 
T. hubbardi, n. sp. Paratype from Toc. No. 2040, enlarged, 
showing earlier whorls with strong medial rib, length 
12a MMe or eatest) Glanreueriaa eOucnnty scene cccessaeanceen te eeeeneeen Cen nEne 14 
T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loe. No. 70A, length 89 mm., greatest diameter 30 mm....... 13 
T. robusta Grzybowski fredeai, n. subsp. Holotype from 
Loe. No. 70A, length 105 mm., greatest diameter 39 mm..... 138 
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T. hubbardi, n. sp. Paratype from Loc. No. 2040, greatest 
diameter 13 mm. Shows ornamentation on lower part of 
basal carina and slightly knobby character of the lower cord. 
T. hubbardi, n. sp. Paratype from Loc. No. 2019A, young 
whorls enlarged, length 8.8 mm., greatest diameter 4 mm..... 
T. hubbardi, n. sp. Holotype from Loc. No. 2040, length 
30mm.) sreates tralame ner lOmin ee ees ceee eee eee 
T. hubbardi, n. sp. Same specimen as fig. 6, enlarged......... 
T. hubbardi, n. sp. Paratype from Loc. No. 2040, length 
13.0" mms, greatest diameter 16.5) mimiceceaee eee 
T. hubbardi, n. sp. Paratype from Loc. No. 2019A, length 
20 wom, greatest diameter S- mitn ses eee eee 
T. hubbardi weeksi, n. subsp. Paratype from Loe. No. 3250, 
collected by Mr. L. G. Weeks. A slender variation, length 
26 mm., greatest diameter 9.4 mm 
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T. hubbardi, n. sp. Paratype from Loc. No. 2040, length 
20 mm., greatest diameter 8.3) Wins .cea--c-c-e-2- assess outs eeeeemaeenceers 


T. cauredalitoensis (Williston MS.). Paratype from Loc. 
No. 1217, length 12 mm., greatest diameter 6.8 mm............. 
T. cauredalitoensis liddlei, n. subsp. Paratype from Loc. 
No. 1987, length 19 mm., greatest diameter 165.6 mm. ........ 


T. cauredalitoensis (Williston MS.). Paratype from Loc. 


No. 1217, length 15 mm., greatest diameter 8.5 mm............. 


T. hubbardi, n. sp. Paratype from Loc. No. 2018, length 
19.7 mm., greatest diameter 6.5 mm 


T. hubbardi, n. sp. Holotype. Same specimen as Pl. 8, 
fig. 8. Length 30 mm., greatest diameter 10 mm 


T. robusta Grzybowski fredeai, n. subsp. Paratype from 


Loc. No. 72, enlarged to show basal sculpture, greatest diam- 
eter 45 mm 
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T. larensis guaratarensis, n. subsp. Paratype from Loc. 
No. 1938, length 17.5 mm., greatest diameter 13.1 mm......... 12 
T. cauredalitoensis (Williston MS.). Paratype collected by 
Mr. S. H. Williston, length 21 mm., greatest diameter 9) mm. 15 
T. larensis guaratarensis, n. subsp. Holotype from Loc. No. 
1938, length 40 mm., greatest diameter 19 mm.....................45 i 
T. hubbardi weeksi, n. subsp. Holotype from Loc. No. 3250, 
collected by Mr. L. G. Weeks, length 87.3 mm., greatest 
Alam eter--9. Sq MMs Sececa sce gots teak Seeeee ene ORR eee ORE ee 15 
T. hubbardi weeksi, n. subsp. Paratype from Loc. No. 3250, 


collected by Mr. L. G. Weeks, length 40 mm., greatest diam- 
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T. cauredalitoensis (Williston MS.). Paratype from Loc. 
No. 1217, base of keel enlarged to show sculpture. Width 


Of. keel. 2.5 Wins aacactiven oss sane uc ercme ses ne oaecoete teen etna ease oeee nace eerie ale 
T. cauredalitoensis filensis, n. subsp. Holotype from Loc. 
No. 1979, length 33 mm., greatest diameter 20 mm............. 107i 


T. cauredalitoensis (Williston MS.). Holotype collected by 
Mr. S. H. Williston. Length 21 mm., greatest diameter 
a Rs yra 00d Rerpare eer ncee sata ste aie vas ddctveiesswamdeecn yonete acemeneeen taeae se aee aaa 15 


T. cauredalitoensis dabajurcensis, n. subsp. Holotype from 
Loc. No. 2027, length 28 mm., greatest diameter 14.4 mm. 17 
T. cauredalitoensis (Williston MS.). Same specimen as 
fics 1; lenetheot tracmenta ikem ees cee eecece eee eee eee eee 15 
T. cauredalitoensis liddlei, n. subsp. Holotype from Loc. 
No. 1159K, length 28 mm., greatest diameter 21 mm........... 16 
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T. cauredalitoensis filensis, n. subsp. Paratype from Loc. 
No. 1979, length 37.5 mm., greatest diameter 15 mm........... NG 


T. gilbertharrisi, n. sp. Paratype from Loc. No. 6, length 
S(ANMepereavest, diameber hash mMnii.qssssseessseecseee eee eee eee 1A 


T. cauredalitoensis filensis, n. subsp. Paratype from Loc. 
Nov 19-79,- lens th: 38) Wiig srcens cecacsoteen te ce eee ere eee eee eee ily 


T. gilbestharrisi, n. sp. Paratype from Loe. No. 6, proto- 


conch, length 4.51 mm., greatest diameter 1.27 mm............. 17 
T. cauredalitcensis filensis, n. subsp. Paratype from Loc. 
No. 1217, enlarged to show sculpture, greatest diameter 
VQ) MINS, coscsacicn caine penascntinnctBenasGasosae at awae Seamameeeee metals cress mctceescaraeee eters cae Ie 


T. gilbertharrisi, n. sp. Paratype from Loc. No. 6. young 
whorls enlarged, length 11 mm., greatest diameter 3.1 mm. 17 
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PLATE 13. 


FIG. PAGE 
1. YT. gilbertharrisi, n. sp. Paratype from Loc. No. 6, length 
1l8emm>y rreatest diameter (9 Me jeccanee-ca: no -cssees ceo eceamoeeseneatee 17 
2. T. gilbertharrisi, n. sp. Same specimen as fig. 1, enlarged 17 
T. gilbertharrisi, n. sp. Holotype from Loc. No. 6, length 
60 mm., greatest diameter 15 mm. The longest single 
specimen found. (The part that had been hopelessly 
crushed is replaced~with modeling Wax) .....0..6....ccecccescssccner seer Ly 
4. T. gilbertharrisi, n. sp. Paratype from Loc. No. 6, length 
20cm. ereatest Glam eter emilee ceceaee eer eeee tee neers 17 
5. T. gilbertharrisi, n. sp. Paratype from Loc. No. 6, proto- 
conch, length 4.13 mm., greatest diameter 1.22 mm........... 17 
6. T. gilbertharrisi, n. sp. Paratype from Loc. No. 6, length 
S2emm., greateste diametens9) nine cece eee eee eee 17 
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T. gilbertharrisi, n. sp. Paratype from Loc. No. 1415, 
young whorls enlarged, length 14.5 mm., greatest diameter 
LOI: <0 0 3 Cie, eR eR ees eee 


T. gilbertharrisi falconensis (Williston MS.). Paratype 
from Loc. No. 1928, showing common appearance, length 
52 mm., greatest diameter 23.2 mm 


T. montanitensis, n. sp. Paratype from Loc. No. 1939, 


young whorls enlarged, length 13.5 mm., greatest diameter 
7.2 mm. 


T. gilbertharrisi, n. sp. Same specimen as Plate 13, fig. 6. 
Length 32 mm 


T. hubbardi, n. sp. Paratype from Loc. No. 2040, young 
whorls enlarged, length 9.5 mm., greatest diameter of small- 
est whorl 1.4 mm., greatest diameter of largest whorl 
3.9 mm. 


T. gilbertharrisi falconensis (Williston MS.). Holotype 
from Loc. No. 1928, length 59 mm., greatest diameter 
ZO WAM, wscicdsscessvasaconkaqencoctornecie dGngtnd move eeee nice tek cece ore eee ROE 


T. gilbertharrisi, n. sp. Paratype from Loc. No. 1415, en- 
larged to show sculpture, length 21 mm., greatest diam- 
eter 12 mm 


T. gilbertharrisi falconensis (Williston MS.). Paratype 
from Loc. No. 1127, length 38.5 mm., greatest diameter 
18.7 mm. 
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T. gilbertharrisi aguavivensis, n. subsp. Holotype from Loc. 
No. 2019, length 22 mm., greatest diameter 11 mm............. 1S) 
T. montanitensis, n. sp. Paratype from Loc. No. 1939, 
length 20.5 mm., greatest diameter 9.5 mM................:0cccces0ee 20 
T. gilbertharrisi falconensis (Williston MS.). Paratype 
from Loc. No. 341, length 29.5 mm., greatest .diameter 
POS) NING. ..cewaseseapcesecee eteesea tess cones sasnaeeere ada saaeaccnes sceideak eee tenia Wy) 
T. gilbertharrisi falconensis (Williston MS.). Paratype 
from Loc. No. 1067, length 41.1 mm., greatest diameter 
VD AVMs. -.c vscspiet el tecmoet ie ancte iBone austria nases eeasus cm dela femactiactenle imcatchis piesa neon Ug, 
T. gilbertharrisi falconensis (Williston MS.) Paratype 
from Loc. No. 1265, length 17 mm., greatest diameter 


BeQ~< AMIN’... orb. 85 sac daacacaee see lesen Loew eats aaerc sae een Sacra R ene ret ae aCe aan Ree 9 
T. gilbertharrisi staufferi, n. subsp. Holotype, length 
CiKmMMs, Sreatest. dlanieterac- om iN Mie cescece eeeee nee eee eee eee ig 


T. gilbertharrisi falconensis (Williston MS.). Paratype, 
from Loc. No. 1486. Enlarged to show sculpture, length 
Sledeamm:,, ereatestadiemever iO minnie nsec ssensstee eee teee a eeeee eee 19 


T. gilbertharrisi aguavivensis, n. subsp. Paratype from 
Loc. No. 6; intervening riblet is weaker than in holotype, 
length 21 mm greatest; diameter Wiican sseeeeneaeceeeeeees LG 
T. gilbertharrisi staufferi, n. subsp. Same specimen as 
Se Oe ERE ot eer octane erst P OR Sc CE Sana cocconcdnnd aabusdoasootne I) 
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T. curamichatensis, n. sp. Paratype from Loc. No. 1436, 
length 30 mm., greatest diameter 13.5 mm-.........7....-...-0:2.--- 22 
T. montanitensis saladillcensis, n. subsp. Holotype from 
Loc. No. 1957, length 16 mm., greatest diameter 8.2 mm..... ie 
T. curamichatensis, n. sp. Paratype from Loc. No. 1436, 
length 25 mm., greatest diameter of smallest whorl 8.2 mm. 22 
T. montanitensis, n. sp. Paratype, a slender variation from 
Loc. No. 52, length 80 mm., greatest diameter 16 mm......... 20 
T. montanitensis, n. sp. Paratype from Loc. No. 1939, 
length=17-82mm., greatest, diameter 11! mimic -cccc-coee-seeeeseeeees 20 
T. montanitensis, n. sp. Paratype from Loc. No. 1989, 
lene th= 23-58 mint.ccreavest: diameter onnanac.tesssct eee ereereeeneeree 20 
T. curamichatensis, n. sp. Paratype from Loc. No. 14386, 
length) 15.1 mim., ereatest diameter! 6:6 smiles ss eee eee eens oe 
T. montanitensis, n. sp. Paratype from Loe. No. 2031, com- 


mon appearance when weathered, length 18 mm., greatest 
diameter 6.8% “miinicsecns icc ecos toe sdeetanek ere ie ree eee 20 


T. curamichatensis, n. sp. Paratype from Loc. No. 1070, 
leneth 8 mms greatest diameters Os mime ececccesercenee seca De 
T. montanitensis, n. sp. Holotype from Loc. No. 1939, 
length:-25: mm. ereavestr diameters Ol m nics eeee seen ene 20 
T. curamichatensis, n. sp. Paratype from Loc. No. 1408, 
length i ammsy ereatesth diameters (ecunn in cece eee 22 
T. montanitensis olcotti, n. subsp. Paratype from Loc. No. 
No. 2052, length 24 mm., greatest diameter 18.6 mm........... 21 
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T. curamichatensis, n. sp. Paratype from Loc. No. 1436, 
showing a variation with flatter whorls. Length 16.5 mm. 22 
T. curamichatensis, n. sp. Holotype from Loc. No. 1070, 
length 27% mm., greatest diameter WS) niimss-se.cc--ss-0-esssccsseeee= as ee 
T. montafitensis, n. sp. Paratype from Loc. No. 1989, 
length 27 mm, createst, diameter Wil miiittessnseesessteee-seeeeteneee 20 
T. curamichatensis, n. sp. Paratype from Loc. No. 1408, 
length 9) mm., ereatesti diameters oy mis seceseseeeteeeeteee eeeeeeeee te pe 
T. curamichatensis, n. sp. Paratype from Loc. No. 1754, 
length 10 mm., greatest diameter 5.5 mm. Young whorls 
CDAAL GE]. Fnsexew aon denee se maretee doas os teneetee doesn besens sata stee s cac eee eeeeeeeen cee 22 
T. curamichatensis, n. sp. Paratype from Loc. No. 1436, 
length 34 mm., greatest diameter of smallest whorl 6 mm. 22 
T. montanitensis, n. sp. Same specimen as Plate 16, fig. 6. 
Length 2325) “Miilix.ccscsseemsctevcoss snc cscs enone recite acme ee te eee Renee 20 
T. montafiitensis, n. sp. Holotype from Loe. No. 1939, 
length 25 mm., greatest diameter 10 mm. Same specimen 


as Ply LG. iis., LO accu lecusesencmedsceeten ea cdeeeaeesae tenn cee eee teen ee ae neeeemenener 20 
T. curamichatensis, n. sp. Paratype from Loe. No. 1436, 

length 22 mm: greatest diameter U2shoamnms......ces-eocece cee ceee PAP 
T. montajnitensis, n. sp. Same specimen as fig. 3...............00- 20 


T. montanitensis, n. sp. Paratype from Loc. No. 1939, 
length 13.5 mm., greatest diameter 7.2 mm. Same speci- 
Men AS. Pl. iL, Me Bere ssan veces as caweeneeelentee See eee atta o aeR ee 20 
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PLATE 18. 


T. berjadinensis, n. sp. Paratype from Loc. No. 67, length 
Td mm, ereatestediameter’ 8 misccsescasce sce eee eee 


T. gatunensis willistoni, n. subsp. Holotype from Loc. No. 
1033, length 28.8 mm., greatest diameter 7.6 mm 


T. gatunensis willistoni, n. subsp. Paratype from Loc. No. 
1033, length 20.5 mm., greatest diameter 8 mm 


T. gatunensis willistoni, n. subsp. Paratype from Loc. No. 
1856, length 18.7 mm 


T. gatunensis taratarana, n. subsp. Paratype from Loc. 
No. 1038, length 30 mm., greatest diameter 9.1 mm 


T. gatunensis lavelana, n. subsp. Paratype from Loe. Ne. 
183; length 17.5. mm., ereatest diameter LObmimecceses cee 


T. gatunensis taratarana, n. subsp. Holotype from Loe. 
No. 185, length 27.8 mm., greatest diameter 10 mm 


T. gatunensis willistoni, n. subsp. Variation with shallow- 
er constriction at top of whorl, from Loe. No. 93, length 
19 mm., greatest diameter 7 mm. 


T. berjadinensis colinensis, n. subsp. Paratype from Loc. 
No. 1038, length 43 mm., greatest diameter 15 mm 
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T. berjadinensis, n. sp. Paratype from Loc. No. 1078, 
length 1” mm, greatest diameter 8: miiises-.cer cece eecee eee 26 
T. planigyrata Guppy, from Loc. No. 1131, length 15.5 mm., 
ereatest. diameter 6 Fim. icccccesccteesncs cwnccsnccdsaes token oe een eae nee cater 29 
T. berjadinensis, n. sp. Paratype from Loc. No. 1078, 
length 14.5 mm., greatest diameter 9.8 mM ......0.c..-.cccccececeee cee 26 
T. berjadinensis, n. sp. Holotype from Loc. No. 1757, 
length >2%emm., ereatest: diane terihamniiies.ss-eeecseteeeeesneneeneees 26 
T. berjadinensis cocoditana, n. subsp. Holotype from Loc. 
No. 2207, length 35 mm., greatest diameter 9.5 mm............. 29 
T. berjadinensis, n. sp. Paratype from Loe. No. 1757, 
length 19 mm., greatest diameter 9.6 mim.............0..cccsceeeeenes 26 


T. gatunensis lavelana, n. subsp. Holotype from Loe. No. 
298; length 21! mm., greatest diameter 8 mime cec-eeesereeeseecese 23 
T. berjadinensis colinensis, n. subsp. Holotype from Loc. 
No. 1038, length 37.2 mm., greatest diameter 8 mm............. 27 
T. planigyrata Guppy, collected by Professor G. D. Harris 
from Manzanilla, Trinidad. Figured for comparison with 
fig. 2, length 17 mm., greatest diameter 6.8 mm.................0 29 
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T. plebeia Say A-L-Owensi, n. subsp. Paratype from Loc. 
No. 90, length 19 mm., greatest diameter 10.5 mm............... 31 
T. plebeia Say A-L-Owensi, n. subsp. Paratype from Loc. 
No. 298, length 14 mm., greatest diameter 10.5 mm............. 31 
T. berjadinensis cocoditana, n. subsp. Base enlarged show- 
ing sculpture, greatest diameter 12.1 mm. From. Loc. 


Nios “220 T. Slecacee nce sSeec tase eee see ew eee ne tae eee ae ne oe ener nee eee 29 
T. matarucana, n. sp. Paratype from Loc. No. 197, great- 
estadiameter ot middletwhorl liG*imin senses ss eceesseseeseseeeceee eaten oul 


T. plebeia Say A-L-Owensi, n. subsp. Paratype from Loc. 
No. 298, length 15 mm., greatest diameter 6 mm................. 31 


T. plebeia Say A-L-Owensi, n. subsp. Paratype from Loc. 
No. 90, length 19 mm., greatest diameter 9 mm................... 31 


T. berjadinensis cocoditana, n. subsp. Paratype from Loc. 
No. 2207. Young whorls enlarged. Greatest diameter 
BDOWE. 2B Ws. s ceed sde setae secs ete ee meres oe aeRO ee RY) 


T. berjadinensis warfieldi, n. subsp. Paratype from Loc. 
No. 93, length 26 mm., greatest diameter 10.5 mm............... Di 


T. montanitensis olcotti, n. subsp. Holotype from Loe. No. 
2050, length 41 mm., greatest diameter of next to last 
whorl 1.6 et eerste cence ss tesem once eine seer Teer eo al 


T. berjadinensis cocoditana, n. subsp. Paratype from Loc. 
No. 2207, length 32 mm., greatest diameter 9.3 mm............. 29 
T. berjadinensis, n. sp. Paratype from Loe. No. 1856, 
length 39.3 mm., greatest diameter of next to last whorl 
ie) Tiga ea 


T. berjadinensis warfieldi, n. subsp. Paratype from Loc. 
No. 1048, length 25, greatest diameter 14.4 mim.woeeecccceceeeee es VAC 
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T. matarucana, n. sp. Paratype from Loc. No. 197, great- 
est. diameter 14 mois, 25. cccrtiese eee oree ames doc necetoadne ae cocoa eee 


T. variegata Linné paraguanensis, n. subsp. Paratype from 
Loc. No. 1504, base enlarged to show sculpture, greatest 
diameter 19.5: Sime. n.weteaee scence anes uemen ee eetime cae atetece canara mee eae naene 


T. berjadinensis socorroensis (Williston MS.). Holotype, 
collected by Mr. S. H. Williston. Length 31 mm., greatest 
COUREW Gai atte) ann eae 07 1 8 | RR RRE eRe eae ceric Sone nan Iasbcube sionckices moro osoobaSocbocbcdon See 


T. venezuelana, n. sp. Paratype from Loc. No. 6, length 
tS mm ereatest: diameters smn se oncsecteesanncceeeee eeeteaen neon tees 


T. plebeia Say from Jones Wharf, Md. Figured for com- 
parison. Length 27.3 mm., greatest diameter 9 mm............. 


T. berjadinensis warfieldi, n. subsp. Holotype from Loc. 
No. 118, length 26 mm., greatest diameter 10 mm................. 


T. variegata Linné paraguanensis, n. subsp. Holotype from 
Loc. No. 1504, length 78.5 mm., greatest diameter 21 mm 


T. venezuelana, n. sp. Paratype from Loc. No. 6, showing 
protoconch. Length 2.07 mm., greatest diameter 1 mm 


T. matarucana, n. sp. Holotype from Loc. No. 197, length 
63.5 mm., greatest diameter 15 mm 
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T. venezuelana, n. sp. Paratype from Loc. No. 6, length 
16.5 mm., greatest diameter 7 mm 


T. cornellana, n. sp. Paratype from Loc. No. 3222, length 
16 mm... ereatest diame ters4.5) mimes csc ceseee esc ce cce nanan tear 


T. G-A-Weaveri, n. sp. Holotype from Loc. No. 52, length 
27 mm., greatest diameter 7.9 mm 


T. cornellana, n. sp. Paratype from Loc. No. 3222, length 
20.5 mm., greatest diameter 6.3 mm 


T. G-A-Weaveri, n. sp. Paratype from Loc. No. 2010, 


length 19.5 mm., greatest diameter of next to last whorl 
7 mm. 


T. venezuelana, n. sp. Holotype from Loe. No. 6, length 
19 mm., greatest diameter 7 mm 


T. variegata Linné. Recent from north coast of Venezuela. 


Figured for comparison. Length 75 mm., greatest diameter 
17 mm. 


T. venezuelana watkinsi, n. subsp. Holotype from Loc. 
No. 6, length 29 mm., greatest diameter 8.2 mm 


T. venezuelana quirosana, n. subsp. Holotype from Loc. 
No. 6, length 20 mm., greatest diameter 11 mm 


T. venezuelana quirosana, n. subsp. Paratype from Loc. 
No. 6, length 14.6 mm., greatest diameter 9.8 mm 
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T. filacarmenensis, n. sp. Paratype from Loc. No. 1964, 
length 13 mm., greatest diameter 8 MM...................:ssseeeeeeee ee 


T. plebeia Say A-L-Owensi, n. subsp. Holotype from Loc. 
No. 90, length 27 mm., greatest diameter 16 mm................... 


T. vistana, n. sp. Holotype from Loc. No. 185, length 25 
mm.,, ereatest diameter: als Oe ims ceccccese ses esee sees cee saee eee earner 


T. vistana, n. sp. Paratype from Loc. No. 1552, length 
2Z2027mme, ereatest dianveter 19-5 eminseccecasnaeseee cesses ee ene 


T. filacarmenensis, n. sp. Paratype from Loc. No. 1987, 
length 22, greatest diameter 11.8 mm 


T. vistana nicholsi (Williston MS.). Composite of 2 speci- 
mens collected by Mr. S. H. Williston. Upper specimen: 
length 44 mm., greatest diameter 15.5 mm. Lower speci- 
men: length 50 mm., greatest diameter 21 mm 


T. buchivacoana, n. sp. Paratype from Loc. No. 1761, 


young whorls enlarged, length 7.7 mm., greatest diameter 
2.8 mm. 


T. berjadinensis socorroensis (Williston MS.). Paratype 
from Loc No. 100, length 32 mm., greatest diameter 


T. altilira mirandana, n. subsp. Holotype from Loe. No. 
154, length 22.5 mm., greatest diameter 13° mimic... 


T. maurye, n. sp. Holotype, collected by Dr. Maury from 
Cereado de Mao, Santo Domingo. (Same specimen as in 
Bull. Amer. Pal., Vol. 5, Pl. 48, fig. 14.). Length 22.5 mm., 
greatest diameter Simm. ccecccccconcceecetect renee ee eee cee eee 
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T. venezuelana quirosana, n. subsp. Injured specimen from 
Loc. No. 6, length 13.2 mm., greatest diameter 8 mm........... 34 
T. cornellana bolivarensis, n. subsp. Paratype from Loc. 
No. 3222, length 17 mm., greatest diameter 6 mm................. 36 
T. cornellana bolivarensis, n. subsp. Paratype from Loc. 
No. 3222, length 11 mm., greatest diameter 5 mm............... 36 
T. G-A-Weaveri, n. sp. Paratype from Loc. No. 52, length 
OA mm., greatest’ diameter’ 3.5) Mimics... -0cc-- seer saseaeasecseres 34 
T. boweni, n. sp. Paratype from Loc. No. 1217, length 
Idsmm:,-createst- diameters 4: 5) mim sencsectecaseeacnsee cee ceeeeeceeeerer 36 
T. boweni, n. sp. Holotype from Loc. No. 1217, length 
iM Amine. ereatestediameter eS mmicceccmecessceeeesestccesceeeeeeeeteeeeee 36 
T. andreasi (Williston MS.). Paratype from Loc. No. 1217, 
length 12 mm-:, ereatest: diameter Siminsec--osecseete eee eeeeee 37 


T. andreasi (Williston MS.). Holotype, collected by Mr. S. 
H. Williston, length 22.38 mm., greatest diameter 12.1 mm. 37 


T. andreasi (Williston MS.). Paratype from Loe. No. 1217, 


length 10 mm, greatest diameter™4 minscecs..-.ccccceeeeeereeeet tees 37 
T. boweni, n. sp. Paratype from Loc. No. 1217, length 
3 SNM, wereavest sdilametera om lil ses as steer eeeeetes SecOhe oa 36 
T. cornellana, n. sp. Paratype from Loe. No. 3222, length 
LGemim:.; ereatest diameters 4 snimiice eee nectar eee 35 
T. andreasi (Williston MS.). Paratype from Loc. No. 1217, 
length 18 > mm, ereatests diameters 7 minieeesee eter oe out 


T. cornellana bolivarensis, n. subsp. Holotype from Loe. 
No. 3222, length 21 mm., greatest diameter 8 mm................. 36 


T. cornellana, n. sp. Holotype from Loc. No. 3222, length 
Lo-o) MIM., SLEALeStudiame eros min Tiieeeeeeeeeeeeeeeeee nee anne 35 
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T. buchivacoana canonensis, n. sp. Holotype from Loc. 
No. 341, length 13 mm., greatest diameter 11.6 mm......... 40 
T. andreasi (Williston MS.). Paratype from Loc. No. 1139, 
length 15.4 mm., greatest diameter 8.3 mm.....................00000 Suy/ 
T. boweni, n. sp. Paratype from Loc. No. 1217, length 
tO mm., greatestediameter (Gall mines-sce--co-ceaetseseneseeeee eee es 36 
T. filacarmenensis, n. sp. Paratype from Loc. No. 1979, 
greatest diameter of upper whorl 6.5 mm................s.cseseseee eee 38 
T. buchivacoana canonensis, n. subsp. Paratype from Loc. 
No. 341, length 13.5 mm., greatest diameter 7 mm............. 40 
T. filacarmenensis, n. sp. Holotype from Loc. No. 1987, 
lengthe 16 mim: .createst) dianre ter dia simeese cceeseeeseeteeteenettesee 38 
T. buchivacoana, n. sp. Paratype from Loc. No. 20238 
leneth® 15 immer createst udiameten9 sininuemcsseteeeeeeeetereeteneete 39 
T. buchivacoana, n. sp. Paratype from Loc. No. 1942, 
leng:h 14 mm., greatest diameter 9.8 MM............ccccccssccseeceeees 39 
T. buchivacoana, n. sp. Holotype from Loe. No. 2019, 
length 29 mm., greatest diameter of next to last whorl 


Qe NIMNY),  se' csc ccaiarenctaisececea oe sama ss cased dees eeu ERR ORREOOER cee eee CREE Meee CRe Re 39 
T. filacarmenensis, n. sp. Paratype from Loc. No. 1964, 
length 6:1) mmm weoneavestediameveninia ein deecteeteseeteteeeeeeeee 38 
T. elmenensis, n. sp. Holotype collected by the Miranda 
Exploration Company, length 23 mm., greatest diameter 
POT AMIN: . cdescaaics csichol nc seoneuesoehe teste cuaesnaecmeae Come eee en Oe aURC Ce EEEEE eae 41 


T. filacarmenensis, n. sp. Paratype from Loe. No. 1979, 
length 4.6 mms Younes whorls enlarcedtcceccscee eee ees 
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1. T. altilira Conrad, from Gatun, C. Z., Loe. No. 1101, fig- 
ured for comparison. Length 25 mm., greatest diameter 


Bs Um Mas 4.22 awuetncasn ee hemeteatnes no eeeneoeceee awn uae Onna tas eee ee ee see Ree eeeeee es 45 
2. T. carlotte, n. sp. Paratype collected by Dr. Maury from 

Rio Gurabo at Los Quemados, Santo Domingo. Length 

al, mm., greatest, diameter 7) min geswscen-sscsereeneees se eseceee ee eee nee 43 
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T. guppyi Cossmann morantensis, n. subsp. Paratype with 
protoconch from Bowden, Morant Bay, Jamaica, Loc. No. 
1109. Length 7.85 mm., greatest diameter 1.7 mm............. 42 
4. T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loc. No. 206A, length 14.8 mm., greatest diameter 8 mm. 44 
5. T. guppyi Cossmann morantensis, n. subsp. Paratype from 
Bowden, Morant Bay, Jamaica, Loc. No. 1109. Length 22.2 
mim, sreatest dianrevers 4.9 cn nieucctees coeree tet eee eee one eeeeneee 42 


6. T. guppyi Cossmann morantensis, n. subsp. Paratype from 
Bowden, Morant Bay, Jamaica, Loe. No. 1109. Length 


2 MM» OST a bestadla meter 1 cows Manse certs sere ee eee eeeee 42 
7. T. altilira Conrad urumaccensis, n. subsp. Holotype, col- 

lected by Mr. S. H. Williston, length 72 mm., greatest diam- 

eter 18.8 = miiiiey.cerassean srcoeactak joe camer e ee eee ee ee eee RN 9 ok. «: ha 44 


8. T. guppyi Cossmann morantensis, n. subsp. Holotype from 
Bowden, Morant Bay, Jamaica, Loc. No. 1109. Length 
59 mm., greatest diameter 12.6 mm 
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T. guppyi Cossmann. Holotype, photograph by Dr. R. S. 
Passler of the U. S. National Museum. Length of cast 
17.55 mms, greatest’ diameter (S “Wim. ce-....-ewsecewanecussessnssntencenee 42 
T. berjadinensis socorroensis (Williston MS.). Paratype, 
collected by Mr. S. H. Williston, length 23 mm., greatest 
diameter’ UB. Witien cy tecsse eet ceteset ns teeeae coco eee ceeeeeacetee ean ee eee 28 
T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loe. No. 118, length 19 mm., greatest diameter 13.5 mm. 44 
T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loc. No. 118, length 31 mm., greatest diameter 16 mm..... 44 
T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loe. No. 118, length 38.5 mm., greatest diameter 8 mm..... 44 


T. altilira Conrad urumacoensis, n. subsp. Paratype from 


Loc. No. 121, length 28 mm., greatest diameter 9 mm......... 44 
T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loc. No. 121, length 14 mm., greatest diameter 5 mm......... 44 
T. vistana, n. sp. Paratype from Loc. No. 10383, length 
30 mmr; greatest diameter Sismin-cesesveceseeceeresseeee cee eee 46 
T. vistana, n. sp. Paratype from Loc. No. 1038, length 
22 -mm., ereatest diameter 6 Wink, ---atcceentecececere eres eeeeeenne 46 


T. altilira Conrad urumacoensis, n. subsp. Paratype from 
Loc. No. 121, length 22 mm., greatest diameter 6.2 mm......... 44 
T. carlotte, n. sp. Holotype, collected by Dr. Maury from 
Rio Gurabo at Los Qucmados, Santo Domingo. (Same 
specimen as figured in Bull. Amer. Pal., Vol. V, Pl. 48, 
fig. 15.) Length 20.5 mm., greatest diameter 5.5 mm....... 48 


T. vistana, n. sp. Paratype from Loc. No. 122B, length 
s4-mm., Sreatest diameter (<b) mimes eset eee te eee eee 46 
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T. plebeia Say A-L-Owensi, n. subsp. Paratype from Loc. 
No. 298, length 12 mm., greatest diameter 7.3 mm............... 31 


T. altilira Conrad mirandana, n. subsp. Paratype from 
Loe. No. 154, length 18 mm., greatest diameter 9.1 mm....... 45 
T. altilira Conrad. Collected from Gatun, C. Z., Loe. No. 
1101. Figured for comparison. Length 47 mm., greatest 
diameter: 11 mime test isicacs tact tnnneeseee trees coerce aeRO ree 45 
T. guppyi Cossmann morantensis, n. subsp. Paratype from 
Loc. No. 1109, Bowden, Morant Bay, Jamaica. Length 
60"mm:,~sreatestthameter: 1456 eminass---c..ceseeeceeeene eee eee 42 
T. gilbertharrisi falconensis (Williston MS.). Holotype. 
Same specimen as Pl. 14, fig. 6. Length 59 mm............:...0..:. 19 
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T. altilira Conrad, from Gatun, C. Z., Loc. No. 1101. Fig- 
ured for comparison. Length 23 mm., greatest diameter 
DOT WAIN soa Send eormeaateoag case lea te gieat ee saosate noc waneateeeaioeate a ounce ream eeeeee 45 


T. vistana nicholsi (Williston MS.). Paratype from Loc. 
No. 1552, length 27.5 mm., greatest diameter 17 mm........... 48 
T. bifastigata Nelson democraciana, n. subsp. Paratype 
from Loc. No. 86. Base enlarged showing scultpure; 
greatest diameter 1629 min esesscctaecocceesceetee tooo eee eeeeeae eee 50 


T. vistana, n. sp. Paratype from Loc. No. 1033, length 
tOcmm:,. sreatest, diameteria.S mniiercens cesteaesase eee teeta eee eens 46 


T. vistana nicholsi (Williston MS.). Holotype from Loe. 
No. 140, length 33 mm., greatest diameter 21.5 mm............... 48 
T. robusta Grzybowski fredeai, n. subsp. Paratype from 
Loc. No. 1600, length 157 mm., greatest diameter 51 mm..... 10S 
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T. bifastigata Nelson. Lectotype kindly lent by Dr. Carl] O. 
Dunbar of the Peabody Museum at Yale University. Length 
Gi mm, -ereavest, diameter wl Ol mine ssscsseccete cet essateeeee teeee anne 


T. bifastigata Nelson maracaibensis, n. subsp. Paratype 
from Loe. No. 70A, length 62 mm., greatest diameter 18 mm. 


T. bifastigata Nelson democraciana, n. subsp. Holotype 
from Loe. No. 12383, length 46 mm., greatest diameter 
VG “INING » v5 oid cave daisine sawtinssis awe uartetacemesislom cole arentseres een eb clommeens trees ecraeites ees eee ee 


T. bifastigata Nelson maracaibensis, n. subsp. Paratype 
from Loc. No. 86, base enlarged, greatest diameter 21 mm. 


T. bifastigata Nelson democraciana, n. subsp. Paratype 
from Loc. No. 12838. Base enlarged tv show sculpture; 
greatest diameter 14.5 mm 


T. bifastigata Nelson maracaibensis, n. subsp. Holotype 
from Loe. No. 72, length 58 mm., greatest diameter 20 mm. 
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